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How to Use 


This data book contains seven areas of product information. 
These areas are: 


. Analog Switches 

. Drivers for FET Switches 

. Multi-Channel FET Switches 

Die Process and Topography Information 
Burn-In Pin Connections 

Mechanical Data 

Appendices 


N@OORWN=> 


The next pages provide Cross Reference and Selector 
Guides for rapid determination of the product you desire 
in your application. 


If you have an application and are not familiar with the 
analog switch parameters you need, turn to page 0-8 and 
choose one of the listed applications which is related. You 
may select the type of switch recommended and proceed 
to the data sheets, or, you may select one or more of the 
important parameters and proceed to the next selector guide. 


If you have an application and are familiar with the analog 
switch parameters you need, turn to page 0-11 to the Prod- 
uct Selector Guide by Parameters or to page 0-12 for the 
Preferred Product Selector Guide. These guides contain 
a listing of Siliconix’s popular switches with some of their 
parameters. If you desire a specific switch combination 


0-3 


(DPST, Differential Multiplexer) turn to page 0-12 for 
the Preferred Product Selector Guide. From these guides 
you will be able to select the device you need. Once you 
have decided on the analog switch for your application, 
turn to the data sheet section for more complete electrical 
specifications of the part; the page number can be found 
in the Table of Contents. 


The Mechanical Data section (Index 6) provides complete 
dimensional detail (in English and metric rule) for all 
packages. 


For our customers buying chips, Die Topography Infor- 
mation (Index 4) gives complete information by part 
number for die pad locations for lead bonding. 


Complete burn-in specifications and bias conditions are 
given in Index 5. These are the Siliconix standard burn-in 
conditions and are encouraged for use by customers doing 
their Own incoming burn-in sampling or for use in their 
specification drawings. 


For more application information, page 7-1 lists Siliconix’s 
current application notes and articles which are available 
from your local Siliconix sales representative. 


To order your analog switches, refer to page 0-21 for 
Ordering Information and to the last pages for a listing of 
Siliconix’s sales offices world-wide. 
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Direct Replacement: Suggestions are based on the similarity of mechanical and electrical 
characteristics, as reported in the manufacturer’s published data. Inter- 
changeability is not guaranteed. Before selecting a device as a 


Similar Function: 


Mfgr’s 
Device 


Number Replacement 


AD7501 
AD7502 
AD7503 
AD7506 
-AD7507 
AD7510 
AD7511 
AD7512 
AD7513 
AD7516 
AD7519 


AHO0014 


AHO015 
AHO0019 


AH0126 
AH0129 
AH0133 
AH0134 
AH0139 
AH0140 
AHO0141 
AH0142 
AH0143 
AH0144 
AH0145 
AH0146 
AHO0151 
AH0152 
AH0153 
AH0154 
AHO161 
AH0162 
AH0163 
AHO164 
AH2114 
AH5009 
AH5010 
AH5011 
AH5012 
AH5013 
AH5014 
AH5015 
AH5016 


AM181 
AM182 
AM184 
AM185 
AM187 
AM188 
AM190 
AM191 
AM2009 
AM281 
AM282 
AM3705 
AM9709 
AM9710 
AM9711 
AM9712 
AY5-1016 
AY6-4016 


CAG6 
CAG7 
CAG13 


CAG14 


SILICONIX DEVICE 


Direct 


DG506 
DG507 


DG200 


DG126 
DG129 
DG133 
DG134 
DG139 
DG140 
DG141 
DG142 
DG143 
DG144 
DG145 
DG146 
DG151 
DG152 
DG153 
DG154 
DG161 
DG162 
DG163 
DG164 


$13705 


Similar Function 


DG508 
DG509 
DG508 


DG201 
DG201 
DG303 
DG300 
DG201 
DG515 


DG303, DG307 


DG172, DG201 
DG184, DG302, 
DG306 


DG181, 184 
DG172 
DG172 
DG201 
DG201 
DG172(%) 
DG172(%) 
DG201(%) 
DG201(%) 


DG181 
DG182 
DG184 
DG185 
DG187 
DG188 
DG190 
DG191 
G115, G118 
DG181 
DG182 


DG172 
DG172 
DG201 
DG201 
DG507 
DG507 


DG141( v2), DG180( 1) 
DG145, 161, 186, 187 
DG181 


DG181 


substitute, compare the specifications. 


Suggestions are based on the similarity of electrical characteristics, as 
reported in the manufacturer’s published data. Interchangeability is not 
guaranteed, as these parts usually have different pin configurations. 
Before selecting a device as a substitute, compare the specifications. 


Manufacturer’s Description 


8 x Analog Mux, CMOS 

4x Diff Analog Mux, CMOS 

8 x Analog Mux, CMOS 

16x Analog Mux, CMOS 

8 x Diff Analog Mux, CMOS 

4x SPST Analog Switch, CMOS 
4x SPST Analog Switch, CMOS 
2x SPDT Analog Switch, CMOS 
2x SPST Analog Switch, CMOS 
4x SPST Analog Switch, CMOS 
4x SPDT Steering Switch 


DPDT MOS Analog Switch 


4x SPST MOS Analog Switch 
2x DPST MOS Analog Switch 


2x DPST JFET Analog Switch 
2x DPST JFET Analog Switch 
2x DPST JFET Analog Switch 
2x SPST JFET Analog Switch 
DPDT Diff JFET Analog Switch 
2x DPST JFET Analog Switch 
2x SPST JFET Analog Switch 
2x DPST JFET Analog Switch 
2x SPST JFET Analog Switch 
SPDT Diff JFET Analog Switch 
DPDT 2x Diff JFET Analog Sw 
SPDT Diff JFET Analog Switch 
2x SPST JFET Analog Switch 
2x SPST JFET Analog Switch 
2x DPST JFET Analog Switch 
2x DPST JFET Analog Switch 
SPDT Diff JFET Analog Switch 
SPDT Diff JFET Analog Switch 
DPDT Diff JFET Analog Switch 
DPDT Diff JFET Analog Switch 
DPST JFET Analog Switch 

4x SPST Virtual Gnd Analog Sw 
4x SPST Virtual Gnd Analog Sw 
4x SPST Virtual Gnd Analog Sw 
4x SPST Virtual Gnd Analog Sw 
3x SPST Virtual Gnd Analog Sw 
3x SPST Virtual Gnd Analog Sw 
3x SPST Virtual Gnd Analog Sw 
3x SPST Virtual Gnd Analog Sw 


SPST BIFET 

SPST BIFET 

2x DPST BIFET 

2x DPST BIFET 

SPDT BIFET 

SPDT BIFET 

2x SPDT BIFET 

2x SPDT BIFET 

6 x MOS Analog Switch 

SPST BIFET Switch 

SPST BIFET Switch 

8x MOS Analog Mux 

4x SPST Virtual Gnd Analog Sw 
4x SPST Virtual Gnd Analog Sw 
4x SPST Virtual Gnd Analog Sw 
4x SPST Virtual Gnd Analog Sw 
8 x Diff PMOS Mux (Stgentr) 

8 x Diff PMOS Mux (Stgentr) 


SPST JFET Analog Switch, Very 
Low fps 

SPDT JFET Analog Switch, Very 
Low tps 

2x SPST JFET Analog Switch, 
Low [ps 


SPST JFET Analog Switch, 
High Speed 


Mfgr’s 
Device 
Number 


CAG21 
CAG22 
CAG23 
CAG24 
CAG27 
CAG30 
CAG42 
CAG45 


CAG48 


CD4016 
CD4051 
CD4052 
CD4067 
CD4097 


CDA2 


CDA18 
CDA23 
CDR5 


CDR125AP 
CD4052 
CD4053 
CD4066 
D123 
D125 
DG111 
DG116 
DG118 
DG123 
DG125 
DG126 
DG129 
DG133 
DG134 
DG139 
DG140 
DG141 
DG142 
DG143 
DG144 
DG145 
DG146 
DG151 
DG152 
DG153 
DG154 
DG161 
DG162 
DG163 
DG164 


DG181 
DG181 
DG182 
DG184 
DG184 
DG185 
DG187 
DG188 
DG190 
DG190 
DG191 


Direct 


Replacement 


D125AP 


D123 
D125 
DGM111 
DG116 


DG123 
DG125 
DG126 
DG129 
DG133 
DG134 
DG139 
DG140 
DG141 
DG142 
DG143 
DG144 
DG145 
DG146 
DG151 
DG152 
DG153 
DG154 
DG161 
DG162 
DG163 
DG164 


DG181 
DG381 
DG182 
DG184 
DG384 
DG185 
DG187 
DG188 
DG190 
DG390 
DG191 


SILICONIX DEVICE 


Similar Function 


DG184 

DG181 

DG181 

DG134 
DG141, DG180 
DG181(%) 
DG181 

DG181 


DG184 


DG201 
DG508 
DG509 
DG506 
DG507 


DG181 
DG187 
DG186 
DG139( 2) 


DG509 
DG170 
DG201 


DG172 


DG381 


DG381 
DG384 


DG384 
DG387 
DG387 
DG390 


DG390 


Manufacturer’s Description 


2x DPST JFET Analog Switch, 
Low [ps 


2x SPST JFET Analog Switch, 
Low "ps 


2x SPST JFET Analog Switch, 
Low Ips 


2x SPST JFET Analog Switch, 


LOW TDs Low Power 
2x SPST JFET Analog Switch, 
Very Low tps 


SPST JFET Analog Switch, 
Low Ips 


2x SPST JFET Analog Switch, 
Low [ps 


2x SPST JFET Analog Switch, 
Low 'ps 


2x DPST JFET Analog Switch 


4x SPST CMOS Analog Switch 
8 Channel CMOS Mux 

4 Channel CMOS Diff Mux 

16 Channel CMOS Mux 

8 Channel CMOS Diff Mux 


2x SPST JFET Analog Switch 
SPDT JFET Analog Switch, Fast 
SPDT JFET Analog Switch, Fast 
Low-Level to High-Level 
Interface Circuit 
6 x FET Driver 
4x Diff CMOS Analog Mux 
3x SPDT CMOS Analog Switch 
4x SPST CMOS Analog Switch 
6 x FET Driver 
6 x FET Driver 
2x SPST MOS Analog Switch 
4x SPST MOS Analog Switch 
4x SPST MOS Analog Switch 
5 x SPST MOS Analog Switch 
5x SPST MOS Analog Switch 
2x DPST JFET Analog Switch 
2x DPST JFET Analog Switch 
2x SPST JFET Analog Switch 
2x SPST JFET Analog Switch 
DPDT Diff JFET Analog Switch 
2x DPST JFET Analog Switch 
2x SPST JFET Analog Switch 
DPDT Diff JFET Analog Switch 
SPDT Diff JFET Analog Switch 
SPDT Diff JFET Analog Switch 
DPDT Diff JFET Analog Switch 
SPDT Diff JFET Analog Switch 
2x SPST JFET Analog Switch 
2x SPST JFET Analog Switch 
2x DPST JFET Analog Switch 
2x DPST JFET Analog Switch 
SPDT Diff JFET Analog Switch 
SPDT Diff JFET Analog Switch 
DPDT Diff JFET Analog Switch 
DPDT Diff JFET Analog Switch 


2x SPST JFET Analog Switch 
2x SPST JFET Analog Switch 
2x SPST JFET Analog Switch 
2x DPST JFET Analog Switch 
2x DPST JFET Analog Switch 
2x DPST JFET Analog Switch 
SPDT JFET Analog Switch 

SPDT JFET Analog Switch 

2x SPDT JFET Analog Switch 
2x SPDT JFET Analog Switch 
2x SPDT JFET Analog Switch 
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Cross Reference /Substitution Guide 
Integrated Circuits (Cont'd) 
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Mfgr’s SILICONIX DEVICE Mfgr’s SILICONIX DEVICE 
Device Direct Device Direct 
Number Replacement Similar Function Manufacturer’s Description Number Replacement Similar Function Manufacturer’s Description 
DG200 DG200 2x SPST CMOS Analog Switch 1IH5004 DG134 2x SPST JFET Analog Switch 
DG201 DG201 4x SPST CMOS Analog Switch 1H5005 DG141 2x SPST JFET Analog Switch 
DG211 DG211 4x SPST CMOS Analog Switch 1H5006 DG133 2x SPST JFET Analog Switch 
DG300 DG300 2x SPST CMOS Analog Switch 1H5007 DG134 2x SPST JFET Analog Switch 
DG301 DG301 SPDT CMOS Analog Switch 1H5009 DG172 4x SPST Virtual Gnd Analog Sw 
DG302 DG302 2x DPST CMOS Analog Switch 1H5010 DG172 4x SPST Virtual Gnd Analog Sw 
DG303 DG303 2x SPDT CMOS Analog Switch 
DG304 DG304 2x SPST CMOS Analog Switch 
DG305 DG305 SPDT CMOS Analog Switch 1H5011 DG201 4x SPST Virtual Gnd Analog Sw 
DG306 DG306 2x DPST CMOS Analog Switch 1H5012 DG201 4x SPST Virtual Gnd Analog Sw 
DG307 DG307 2x SPDT CMOS Analog Switch 1H5013 DG172(%) 3x SPST Virtual Gnd Analog Sw 
DG308 DG308 4x SPST CMOS Analog Switch 1H5014 DG172(%) 3x SPST Virtual Gnd Analog Sw 
DG381 DG381 2x SPST CMOS Analog Switch 1H5015 DG201(%) 3 x SPST Virtual Gnd Analog Sw 
DG384 DG384 2x DPST CMOS Analog Switch 1IH5016 DG201(%) 3x SPST Virtual Gnd Analog Sw 
DG387 DG387 SPDT CMOS Analog Switch 1H5017 DGM111, DG200, 3 x SPST Virtual Gnd Analog Sw 
DG390 DG390 2x SPDT CMOS Analog Switch DG300, DG304 
DG426- DG126- See DG126/DG164 preceding 1H5018 DGM111, DG200, 2x SPST Virtual Gnd Analog Sw 
DG464 DG164 for part description DG300, DG304 
1H5019 DGM111, DG200, 2x SPST Virtual Gnd Analog Sw 
DGM111 DGM111 2x SPST PMOS Analog Switch DG300, DG304 
DGM122 DGM122 2x DPST PMOS Analog Switch 1H5020 DGM111, DG200, 2x SPST Virtual Gnd Analog Sw 
DG300, DG304 
G115 G115 6 x MOS FET Switch 1H5021 DG200( 12), SPST Virtual Gnd Analog Sw 
G116 G116 5 x MOS FET Switch DG300(¥2), 
G117 G117 5 x MOS FET Switch DG304( 12) 
G118 G118 6 x MOS FET Switch 1H5022 DG200(12), SPST Virtual Gnd Analog Sw 
G119 G119 3 x Diff MOS FET Switch DG300('2), 
G123 G123 4x MOS FET Switch DG304(¥2) 
1H5023 DG200( 12), SPST Virtual Gnd Analog Sw 
HI-200 DG200 2x SPST CMOS Analog Switch DG300(12), 
HI-201 DG201 4x SPST CMOS Analog Switch DG304('2) 
HI-506 DG506 16 x CMOS Analog Mux 1H5024 DG200(12), SPST Virtual Gnd Analog Sw 
HI-506A DG506 16 x CMOS Analog Mux DG300(12), 
HI-507 DG507 8 x CMOS Diff Analog Mux DG304( 2) 
HI-507A DG507 8 x CMOS Diff Analog Mux 1H5025 DG172 4x SPST Positive Signal 
HI-508A DG508 8 x CMOS Analog Mux Analog Switch 
HI-509A DG509 4x CMOS Diff Analog Mux 1H5026 DG172 4x SPST Positive Signal 
HI-1800 DG184, DG302, 2x DPST CMOS Analog Switch Analog Switch 
DG306 1H5027 DG201 4x SPST Positive Signal 
HI-1800A DG185, DG302, 2x DPST CMOS Analog Switch Analog Switch 
DG306 1H5028 DG201 4x SPST Positive Signal 
HI-1818 DG508 8 x CMOS Analog Mux Analog Switch 
HI-1818A DG508 8 x CMOS Analog Mux 1H5029 DG172(%) 3x SPST Positive Signal 
HI-1828 DG509 4x CMOS Diff Analog Mux Analog Switch 
HI-1828A DG509 4x CMOS Diff Analog Mux 1H5030 DG172(%) 3 x SPST Positive Signal 
HI-1840 DG506 16 x CMOS Analog Mux Analog Switch 
HI-5040 DG182(12), SPST CMOS Analog Switch 1H5031 DG201(%) 3x SPST Positive Signal 
DG200(12), Analog Switch 
DG300(¥2), 1IH5032 DG201(%) 3x SPST Positive Signal 
DG304(¥2) Analog Switch 
HI-5041 DG182, DG200, 2x SPST CMOS Analog Switch 1H5033 DGM111, DG200, 2x SPST Positive Signal 
DG300, DG304 DG300, DG304 Analog Switch 
H1-5042 DG188, DG301, SPDT CMOS Analog Switch 1H5034 DGM111, DG200, 2x SPST Positive Signal 
DG304 DG300, DG304 Analog Switch 
HI-5043 DG191 DG303, DG307, 2x SPDT CMOS Analog Switch 1H5035 DGM111, DG200, 2x SPST Positive Signal 
DG390 DG300, DG304 Analog Switch 
H1-5044 DG182, DG185(12), DPST CMOS Analog Switch 1H5036 DGM111, DG200, 2x SPST Positive Signal 
DG200, DG300, DG300, DG304 Analog Switch 
DG302(¥%2), DG304, 1H5037 DG200(12), SPST Positive Signal 
DG306(12) DG300(¥2), Analog Switch 
HI-5045 DG302, DG306 2x DPST CMOS Analog Switch DG304( 12) 
HI-5046 DG191, DG303, DPDT CMOS Analog Switch 1H5038 DG200(12), SPST Positive Signal 
DG307 DG300( 12), Analog Switch 
HI-5046A DG190, DG303 DPDT CMOS Analog Switch DG304( 2) 
DG307 1H5040 DG182(¥2), SPST CMOS Analog Switch 
HI-5047 DG185, DG302, 4PST CMOS Analog Switch DG200(12), 
DG306 DG300(12), 
HI5047A DG184, DG302, 4PST CMOS Analog Switch DG304(12) 
DG306 1H5041 DG182, DG200, 2x SPST CMOS Analog Switch 
HI-5048 DG181, DG300, 2x SPST CMOS Analog Switch DG300, DG304 
DG304 1H5042 DG188, DG301, SPDT CMOS Analog Switch 
HI-5049 DG184 DG302, DG306, 2 x DPST CMOS Analog Switch DG305 
DG384 1H5043 DG191 DG303, DG307, 2x SPST CMOS Analog Switch 
HI-5050 DG187, DG301, SPDT CMOS Analog Switch DG390 
DG305 1H5044 DG182, DG185( 72), DPST CMOS Analog Switch 
H1-5051 DG190 DG303, DG307, 2 x SPDT CMOS Analog Switch DG200, DG300, 
DG390 DG302(/2), DG304, 
DG306(12) 
HS-1000 DG506 16 x JFET Analog Mux 1H5045 DG185 DG302, DG306, 2x DPST CMOS Analog Switch 
1H181 DG181 2x SPST JFET Analog Switch DG384 
1H182 DG182 2x SPST JFET Analog Switch 1H5046 DG191, DG303, DPDT CMOS Analog Switch 
1H184 DG184 2 x DPST JFET Analog Switch DG407 
1H185 DG185 2x DPST JFET Analog Switch 1H5047 DG185, DG302, 4PST CMOS Analog Switch 
1H187 DG187 SPDT JFET Analog Switch DG306 
1H188 DG188 SPDT JFET Analog Switch 1H5048 DG181, DG300, 2x SPST CMOS Analog Switch 
1H190 DG190 2x SPDT JFET Analog Switch DG304 
1H191 DG191 2x SPDT JFET Analog Switch 1IH5049 DG184 DG302, DG306 2x DPST CMOS Analog Switch 
1H200 DG200 2x SPST CMOS Analog Switch DG384 
1H201 DG211 DG201 4x SPST CMOS Analog Switch 1H5050 DG187, DG301, SPDT CMOS Analog Switch 
1H202 DG201 4x SPST CMOS Analog Switch DG305 
1H5001 DG133(¥2) SPST JFET Analog Switch 
1H5002 DG134(¥2) SPST JFET Analog Switch 1H5051 DG190 DG303, DG307 2x SPDT CMOS Analog Switch 
1H5003 DG133 2x SPST JFET Analog Switch DG390 
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Integrated Circuits (Cont'd) 


Mfgr’s SILICONIX DEVICE Mfgr’s SILICONIX DEVICE 
Device Direct Device Direct 

Number Replacement Similar Function Manufacturer’s Description Number Replacement Similar Function Manufacturer’s Description 
1H5052 DG211 DG201 4x SPST CMOS Analog Switch MM4504 G118 6 x PMOS Analog Mux 
1H5053 DG211 4x SPST CMOS Analog Switch MM5504 G118 6 x PMOS Analog Mux 
1H5060 DG506 16 x CMOS Analog Mux 
1H5070 DG507 8 x Diff CMOS Analog Mux MP7510 DG201 4x SPST CMOS Analog Switch 
1H6108 DG508 8 x CMOS Analog Mux MP7511 DG201 4x SPST CMOS Analog Switch 
1H6116 DG506 16 x CMOS Analog Mux MP7513 DG200, DG300 2x SPST CMOS Analog Switch 
1H6208 DG509 4x Diff CMOS Analog Mux MP7516 DG506 16 x CMOS Analog Mux 
1IH6216 DG507 8 x Diff CMOS Analog Mux 

MUX08 DG508 8 x CMOS Analog Mux 
LFXX331 DG201 4x SPST JFET Analog Switch MUX16 DG506 16 x CMOS Analog Mux 
LFXX332 DG201 4x SPST JFET Analog Switch MUX24 DG509 4x Diff CMOS Analog Mux 
LFXX333 DG201 4x SPST JFET Analog Switch MUX28 DG507 8 x Diff CMOS Analog Mux 
LFXX201 DG201 4x SPST JFET Analog Switch MUX88 8 x Diff JFET Analog Mux 
LFXX202 DG201 4x SPST JFET Analog Switch 
LFXX506 DG506 16 x CMOS Analog Mux MVD409 DG507 4x Diff CMOS Analog Mux 
LFXX507 DG507 8 x Diff CMOS Analog Mux MVD807 DG507 8 x Diff CMOS Analog Mux 
LFXX508 DG508 8 x CMOS Analog Mux MV808 DG508 8 x Diff CMOS Mux 
LFXX509 DG509 4x Diff CMOS Analog Mux 

MXD409 DG509 4x Diff CMOS Analog Mux 
MM4504 G115, G118 6 x MOS Analog Switch MXD807 DG507 8 x Diff CMOS Analog Mux 
MM5504 G115, G118 6 x MOS Analog Switch MX1606 DG506 16 x CMOS Analog Mux 
MPC-16S DG506 16 x CMOS Analog Mux 37052 DG501 8 x Analog Mux, MOS 
MPC-8D DG507 8 x Diff CMOS Analog Mux 37053 $13705 DG501 8 x Analog Mux, MOS 
MPC-8S DG508 8x CMOS Analog Mux 37082 $13705 DG501 8 x Analog Mux, MOS 
MPC-4D DG509 4x Diff CMOS Analog Mux 37083 $13705 DG501 8 x Analog Mux, MOS 
MPM-8S DGS08 8 x MOS Analog Mux TL182 DG182 DG381 SPST BIFET 
MC1150L DG501 8 x MOS Analog Mux TL185 DG185 DG384 2x DPST BIFET 
MC1151L DG511 4x Diff MOS Analog Mux TL188 DG188 DG387 SPDT BIFET 
MC14016 DG172, 201 4x SPST CMOS Analog Switch TL190 DG190 DG390 2x SPDT BIFET 
MC14051 DG508 8 x CMOS Analog Mux TL191 DG191 DG390 2 x SPDT BIFET 
MC14052 DG509 4x Diff CMOS Analog Mux TL601 DG301 SPDT PMOS Analog Switch 
MC14053 DG170 3 x SPDT CMOS Analog Switch TL604 DG301 SPDT PMOS Analog Switch 
MC14066 DG172, 201 4x SPDT CMOS Analog Switch TL607 DG301 SPDT PMOS Analog Switch 
MC14529 DG508, 509 8 x CMOS Analog Mux 

UC4250 L144(¥) Low Power Op Amp 
MMD-8 DG507 8 x Diff CMOS Analog Mux UC4252 L144(2/) 2 x Low Power Op Amp 
MM16 DG506 16 x CMOS Analog Mux UC4253 L144 Triple Low Power Op Amp 


TEMPERATURE RANGE AND PACKAGE CROSS REFERENCE 


The following table relates Siliconix packages and temperatures to those of several competitors. The chart is further 
illustrated by including examples in the table. 


This table and the accompanying IC Cross Reference are intended to be used with intelligent study of the applicable 
data sheets and not as a guaranteed replacement guide. 


SPINS UOIINJIESGNS /a2Ua10jay SSO1D 


Examples 


: 2XSPST 4XSPST 2XSPST 
CMOS CMOS JFET 


a K L A J |pG200oaa | p6201AP | DG181AA| DGS5O6AR 
eminenie A Cc DG200cy | DG201Cy | DG181BP] DGS506CU 
2 5 1 1 2 H1200-2 H1201-2 H1506-2 
Harris 3 H15041-5 H11840 
H15048-2 
F T 1H5041M 1H5005 IH6116C 
1H5048C 1H5006 
IH200C 
AD7506S 


AD7513S 
LF1106 


Temperature 


Package 
Range 9 


Company 


— 20-85°C 
Hermetic 
Dip 
Hermetic 
Dip 
Hermetic 
F.P. 
Hermetic 
Metal Can 


— 55-125°C 


1H201M 
IH202I 

IH5052C 

1H5053C 


AD7510DIJ 
AD7516J 


LF11201 
CD4066BC 
CD4016C 
AM193 


SSS7510A 
SSS7511A 


wm OLre AK ce 


Q 
X 
X 


JA 
JB 
JP 


F 
W 

T 
FA 

J 


L 


LA 


X 
Q 
¥ 


TP4016A/B 


| 


-_ a 
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Siliconix Product Selector Guide by Applications 


@ @ @ 
Product Selector Guide by Applications 
Application Suggested Switches 


Battery Operated or Battery 1) Low Power Low Supply Current CMOS DG304-DG308 
Back-Up Supply DG300-DG303, DG381-DG390 
JFET DG126-DG164 


CMOS DG300-DG308 

(Can Also Be Used As Single Supply) 
CMOS DG200, DG201 

(For MUX: DG506-DG509) 


Only One or Two Supplies 
Needed 


2) Minimum Number of 
Power Supplies 


3) Low Standby Power Low Standby Current CMOS DG304-DG308 
JFET DG126-DG164 


Audio 1) Low Signal Distortion | Low rds(on) JFET DG180-DG191 
Constant rds(on) JFET is Constant, rds(on) CMOS DG300-DG308, DG381-DG390 


Signal Range Limited 


Toward Negative 

Supply 

CMOS Slight rds(on) Varia- 
tion, Full Signal Range 


2) Low Noise Low rds(on) CMOS DG300-DG308, DG381-DG390 
JFET DG180-DG191 


3) Wide Signal Range +15 V Signal Range CMOS DG300-DG308, DG381-DG390 
CMOS DG200, DG201 
(MUX: DG506-DG509) 
JFET (7582) DG182, DG185, DG188, DG191 
(10 82, 30 £2) Remainder of DG181-DG190 


Signal Range is From the 
Positive Supply to Above the 


Higher rds(on) 
(Must Stay Above 


Negative Supply Negative Supply By Family 
5 V to 7.5 V) 
4) Large Dynamic Range | Wide Signal Range and Low CMOS DG304-DG308 
Thermocouple Noise DG300-DG303, DG381-DG390 
Video (High Frequency) 1) High OFF Impedance, | High OFF Isolation Higher rds(on) JFET (30 2, 75 Q) DG181, DG182, DG184, DG185, 
Small Feedthrough of DG187, DG188, DG190, DG191 
Signal CMOS DG200, DG201 
CMOS DG300-DG308, DG381-DG390 
2) Good Impedance Low rds(on) Lower OFF Isolation JFET (10 £2) DG180, DG183, DG186, DG189 
Matching, Minimum (30 2) DG181, DG184, DG187, DG190 
Signal Drop Across CMOS DG300-DG308 
Switch 
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Product Selector Guide by Applications 


Application 
Differential Signal Switching 


Small Signal (<1 V) 


Multiplexing 


XIUDSIIS 


Suggested Switches 
1) Good Matching of Monolithic Switch CMOS DG300, DG302, DG303, DG304, 
Switch Parameters DG306, DG307, DG381, DG384, DG390 
CMOS DG200, DG201 


JFET DG183, DG184, DG185 


JFET Switches Not 
Monolithic 


Drain and Source of FET 
Switch in Close Proximity on 
Small Chip 
Low Power Dissipation on 
Switch Driver 


2) Low Thermocouple 
Offset Voltage 


CMOS DG304, DG306, DG307, DG308 
DG300-DG303 
DG381-DG390 


1) Low Noise Low rds(on) Higher Leakages JFET (10 2) DG180, DG183, DG186, DG189 
(30 2, 75 82) (Remainder of DG181- 
DG191 Family) 
CMOS DG300-DG307, DG381-DG390 
2) High Impedance Low Leakage Higher rds(on) CMOS DG300-DG307, DG381-DG390, 
DG200-DG201 JFET DG181, DG182, DG184, 
DG185, DG187, DG188, DG190, DG191 


Inputs or Load 
Low Power Switch CMOS DG304-DG307 


DG300-DG303, DG381-DG390 
Drain and Source of FET JFET DG180-DG190 
Switch in Close Proximity 


on Smal! Chip 


1) Break-Before-Make ton is Greater Than toff CMOS DG506, DG507, DG508, DG509 
Switching PMOS DG501, DG503 


3) Low Thermocouple 
Offset Voltage 


2) Binary Controlled Binary Decoding Stage on Chip 
Logic Inputs 
Dual Switching Action 
plexing 


4) D/A Conversion Binary Weighted ON Resistance NMOS DG515, DG516 
and Channel Resistance to 
Minimize Error 


CMOS DG507, DG509 


suoiypzijddy Aq apinds 104998]95 JINPOig 
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Siliconix 


Application 
Sample and Hold 


Inputs 


Low Cost 


Military System 


Switching to High Impedance | 1) Low Error Voltage Low Leakage 


Product Selector Guide by Applications 
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Product Selector Guide by Applications 
Suggested Switche 


1) Low Droop Rate Low Leakage Higher ON Resistance | CMOS DG300-DG308, DG381-DG390 
JFET DG180-DG191 
CMOS DG200, DG201 
CMOS DG200, DG201 
CMOS DG300-DG308 
JFET DG181, DG182 
(30 22, 75 82) DG184, DG185, DG187, 
DG188, DG190, DG191 
JFET (10 £2) DG180, DG183, DG186, DG189 
(30 22, 75 2) Remainder of DG181-DG191 
Family 
CMOS DG300-DG307, DG381-DG390 
CMOS DG200, DG201 
CMOS DG300-DG307, DG381-DG390 
DG200-DG201 JFET DG180-DG191 
CMOS DG200, DG201 
DG300-DG307, DG381-DG390 


2) Low Sample to Hold Low Charge Coupling Higher ON Resistance 


Offset 


3) Fast Acquisition Speed | Low ON Resistance Higher Leakage 


Higher Charge 
Coupling 


2) Low Switching Low Charge Coupling 


Transient Error 
Voltage 


1) Best Performance Monolithic CMOS DG211, DG300-DG308 
for Lowest Cost Good Switch Performance DG200, DG201, DG381-DG390 
oo Pf oe cre 


(See Current Certified OPL 
or BS9000 Listings) 


psf 


Siliconix 


Product Selector Guide by Parameters 


TYPICAL PERFORMANCE CHARACTERISTICS 
Typical ton/tos¢ Typical 'DS(on) VS Vp 


yt 
j MAX LIMIT 


TYPICAL VALUE 


FS i a 
ee ae eee ee 


=+15V 
V-—=-15V 


PMOS (DG172) 


CMOS (DG201) 
—— JFET (DG182, 185, 188, 191) 
—— CMOS (DG200) 
a engegy —— JFET (DG181, 184, 187, 190) 


CMOS (DG300 SERIES) 
—— JFET (DG180, 183, 186, 189) 


SWITCHING SPEED (ns) 


'DS(on) — ON RESISTANCE (OHMS) 


ae ; Siegen -15 -10 9-5 0 5 1015 

22385 8582 82 8 8 =F 8 ’ 

So Ob 28oe 62 6 S&S & S&S p — ANALOG SIGNAL VOLTAGE (VOLTS) 

90 900 00a0 446 2 a Q Q 

=r Ve ¥~eo oe SH =} 7 - j i i 
oe 2m $5 2H OB S NOTE: The CMOS switches are the only ones capable of switching 
oo 99 99NU VO YY Oo 

Q0 QA0Q000aqQq a0 a) 


signals down to the negative supply. 


SELECTION GUIDE, LISTED BY PERFORMANCE: 


r tani/t Analog Signal Range 
DS(on) ON'OFF (with +15 V supply) 


Device No. Device No. Device No. (Volts) 


DG180, DG183 DG181, DG184, 
DG186, DG189 DG187, DG190 


DG200, DG201, 
DG506*,DG507" +=+15to-15V 
DG508"*, DG509"* 


150/ 130 


DG181, DG184, DG182, DG185, 


DG187, DG190 DG188,DG191_ 7/130 


DG300-DG303 
DG304-DG307 +15 to-15 V 
DG381-DG390 


DG182, DG185, 
DG188, DG191 


DG300-DG303 DG304, DG305, 
DG304-DG307 50 £2 DG306, DG307 
DG381-DG390 DG180, DG183, 


DG200 70 82 DG186, DG189 


250/ 150 


300/ 250 +15 to -10 V 
DG180, DG181, 
DG183, DG184, 
DG186, DG187, 
DG189, DG190 


DG182, DG185, _ DG300-DG303_— 455) 95, 


DG188, DG191 DG381-DG390 +15 to-7.5V 


DGM111 75 to 200 22 DG172 300/ 750 


DG201 1752 DG200,DG201 1000/ 500 DG170,DG172, 
* DG173, DGM111, 
DG501 150 to 250 22 DGM111 300/1000 DGM122 


DG172, DG173 150 to 450 22 DGM122 300/2000 


DG506*, DG507* 
DG508*, DG509* 


400 22 


DG503* 150 to 800 £2 
DG170 200 to 800 {2 


*Multiplexers 


Better performance than shown can be obtained from Siliconix analog switches by special sorting at customer request, or 
by using discrete FET devices chosen for optimal switching characteristics. 
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Preferred Product Selector Guide 


ANALOG SWITCHES 


Opt. Su 
Basic ; ace DS(on) 'D(off) Switching Logic Levels ° rind — 
Part Switch Max (nA) Time : - : 
No. Type Range (2) hisec’) (Vv) (+) (-) Logie. Ref. Comments Switch Configuration 
(Note 1) oS (Note 4) ton torr VINL VINH Se. Oe UB: 
(Note 4) V+ vV- VL VR 
TWO CHANNEL SPST 
DGM111 PMOS +10 to—-10 75-200 1 0.3 1.0 0.5 4.6 10 —20 5 - 
DG180 N-JFET +10 to -12.5 10 10 0.3 0.25 0.8 2.0 10 20 5 ie) Break-Before-Make 
+158 to- 7.5 10 10 0.3 0.25 0.8 2.0 15 15 5 0 15 V Supplies 
DG181 N-JFET +10 to -12.5 30 1 0.15 0.13 0.8 2.0 10 20 5 0 Break-Before-Make 2 SPST Switches per Package 
+15 to- 7.5 30 1 0.15 0.13 0.8 2.0 15 15 5 0 15 V Supplies 
DG182 N-JFET +10 to—-15 75 1 0.25 0.13 0.8 2.0 10 20 5 0 Break-Before-Make A—o Aso 
+15 to—-10 75 1 0.25 0.13 0.8 2.0 15. 15 5 0 15 V Supplies -f{ 4H -f > 
DG200 CMOS +15 to -15 70 2 1.0 0.5 0.8 2.4 15 15 ~ (Note 3) 
DG300 CMOS +15 to-15 50 1 0.3 0.25 0.8 4.0 15 15 - - Low Power, TTL In 
DG304 CMOS +15 to—-15 50 1 0.25 0.15 3.5 11.0 15 15 _ — Low Power, CMOS In 
DG381 CMOS +15 to-15 50 1 0.3 0.25 0.8 4.0 15 15 — — Low Power, DG181 Pin Out 
FOUR CHANNEL SPST 
DG201 CMOS +15 to-15 175 1 1.0 0.5 0.8 2.4 15 15 — (Note 3) ; 
0G211 CMOS +15 to-15 175 2 0.5 0.4 0.8 2.4 15 15 - 5 Low Cost, TTL In ad elie salle 
DG308 CMOS +15 to -15 100 1 0.17 0.095 3.5 11.0 15 15 - — Low Cost, CMOS In a ae a 
-DPr -Dr 
“Dp! spp 
ONE CHANNEL SPDT 
DG186 N-JFET +10 to-12.5 10 10 0.3 0.25 0.8 2.0 10 20 5 0 Break-Before-Make 
N-JFET +15 to— 7.5 10 10 0.3 0.25 0.8 2.0 15 15 5 0 15 V Supplies 
DG187 N-JFET +10 to —-12.5 30 1 0.15 O13 0.8 2.0 10 20 5 0 Break-Before-Make 1 SPDT Switch per Package 
N-JFET +15 to- 7.5 30 1 0.15 0.13 0.8 2.0 15 15 5 0 15 V Supplies 
DG188 N-JFET +10 to-15 75 1 0.25 0.13 0.8 20 10 20 5 0 Break-Before-Make a 
N-JFET +15 to-10 75 1 0.25 0.13 0.8 2.0 15 15 5 0 15 V Supplies ae Ss 
DG301 CMOS +15 to-15 50 1 0.3 0.25 0.8 4.0 15 ‘i = = Low Power, TTL In of }> 
DG305 CMOS +15 to—-15 50 1 0.25 0.15 3.5 11.0 15 15 = = Low Power, CMOS In 
DG387 CMOS +15 to -15 50 1 0.3 0.25 0.8 4.0 15 15 - ~ Low Power, DG187 Pin Out 
TWO CHANNEL SPDT 
DG189 N-JFET +10 to -12.5 10 10 0.3 0.25 0.8 2.0 10 20 5 19) Break-Before-Make 
N-JFET +15to- 7.5 10 10 0.3 0.25 0.8 2.0 15 15 5 0 15 V Supplies 
DG190 N-JFET +10 to—-12.5 30 1 0.15 Outs 0.8 2.0 10 20 5 0 Break-Before-Make 2 SPDT Switches per Package 
N-JFET +15 to-— 7.5 30 1 0.15 0.13 0.8 2.0 15 15. 5 0 15 V Supplies 
DG191 N-JFET +10 to -15 75 1 0.25 0.13 0.8 2.0 10 20 5 i¢) Break-Before-Make 
N-JFET +15 to -10 75 1 0.25 0.13 0.8 2.0 15 15 5 0 15 V Supplies o—_—oTa0 o—~Ta0 
DG303 CMOS +15 to-15 50 1 0.3 0.25 0.8 4.0 15 15 _ = Low Power TTL In Sete: Be 
DG307 CMOS +15 ta -—18 50 1 0.25 0.15 3.5 11.0 15 15 ~ ~ Low Power, CMOS In -f{ > {>> 
DG390 CMOS +15 to-15 50 1 0.3 0.25 0.8 4.0 15 15 ~ = Low Power, DG190 Pin Out 
TWO CHANNEL DPST 
DGM122 PMOS +10 to-10 100-450 3 0.3 2.0 0.4 1 mA (1) 10 20 5 0 
DG183 N-JFET +10 to —12.5 10 10 0.3 0.25 0.8 2.0 10 20 5 0 Break-Before-Make 
N-JFET +15 to- 7.5 10 10 0.3 0.25 0.8 2.0 15 15 5 0 15 V Supplies 
DG184 N-JFET +10 to -12.5 30 1 0.15 0.13 0.8 2.0 10 20S 0 Break-Before-Make 2 DPST Switches per Package 
N-JFET +15 to-— 7.5 30 1 0.15 0.13 0.8 2.0 15 15 5 0 15 V Supplies - L 
DG185 N-JFET +10 to—15 75 1 0.25 0.13 0.8 2.0 10 20 5 0 Break-Before-Make 1 a ie ; 
N-JFET +15 to-10 75 1 0.25 0.13 0.8 2.0 15 15 5 0 15 V Supplies of > ff > 
DG302 CMOS +15 to -15 50 1 0.3 0.25 0.8 4.0 15 15 _ L Low Power, TTL In 
DG306 CMOS +15 to—15 50 1 0.25 0.15 3.5 11.0 15 15 - — Low Power, CMOS In 
DG384 CMOS +15 to-15 50 1 0.3 0.25 0.8 4.0 15 15 ~ _ Low Power, DG184 Pin Out 
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ANALOG SWITCHES (Continued) 


Basic Analog 'DS(on) Switching Lagis Loves Opt. Supply Voltage 
Part Switch Voltage Max 'Dioff) Time (Vv) (v) 
No. Type Range (92) (nA) (usec) VINL VINH (+) (-) Logic Ref. Comments Switch Configuration 
(Note 1) (V) (Note 4) ton torr Sup. Sup. Sup. Sup. 
(Note 4) V+ V- VL VR 
FOUR CHANNEL SPDT D/A CONVERTER SUMMING NODE SWITCHES 
DG515 NMOS (see comments) 40 0.12 0.17 0.5 1S 8.0 0 -- ~ Ry =6.25 2, Ro =12.5 2, 
R3 = 25 2,Rq4 = 502 ke 
TEN CHANNEL SPDT D/A CONVERTER SUMMING NODE SWITCHES | S| 
DG516 NMOS (see comments) 40 0.12 0.17 0.5 “5 8.0 0) = — Ry, = 100 2, Ro = 200 2, ANALOG 
R3 = 400 22, Rg = 800 2, SNe 
Rs = 1600 2, re. ee. 
Rg = 10= 32002 = 
ANALOG MULTIPLEXERS 
Analog cas Opt. Supply Voltage 
Basic Voltage "DS(on! Tearretien Logic Levels (Vv) 
Process Max Time ‘ ‘ ; 
Part Type Range (Q) ID (off) ious (V) (+) (—) Ref. Comments Switch Configuration 
yp Vv Vv 
No. (V) (Note 4) (Note 2) INL INH Sup. Sup. Sup. 
(Note 4) V+ V- VR 
EIGHT CHANNEL MUX + ENABLE Multiplexer sania pam Differential Multiplexer 
DGSO1 PMOS + Sto- 5 150-250 8 1.5 0.6 3.5 5 20 0) Logic Pullup Resistors AnPUTS 
10 
DG503 PMOS +10 to -10 150-800 8 1.5 0.6 8.5 10 20 (@) 20 
DG508 CMOS +15 to -15 400 10 1.0 0.8 2.4 15 15 - Break-Before-Make “ ° cuvur 
- ‘INPUTS ® Oo 
SIXTEEN CHANNEL MUX + ENABLE . bi 
DG5S06 CMOS +15 to -15 400 10 1.0 0.8 2.4 15 15 (Note 3) Break-Before-Make NO NB 
FOUR CHANNEL DIFFERENTIAL MUX + ENABLE ssc 
- Locic 
DG509 CMOS #15 to —15 400 10 1.0 0.8 2.4 15 15 — Break-Before-Make 
EIGHT CHANNEL DIFFERENTIAL MUX + ENABLE 
OA OB Oc Oo 
DG507 CMOS +15 to -15 400 5 1.0 0.8 2.4 15 15 (Note 3) Break-Before-Make ADDRESS ADDRESS 
8-Channel 16-Channel 4-Channel 8-Channel 
DRIVERS FOR FET SWITCHES 
OFF Level 
re) Viout) OFF Bnd 
| tL 
pial : U ON Level At Input — vine Optimum Supply Switching 
sic T , 1 
Vv t L Volt 
Part P P Function and Uses Viiout) ON to pe ee — VINL (V) — Time (us) 
fies U U At Or for (v) Sons) (Vv) P ‘ 
‘TT + Rated Current(s) '(oyt) OFF = Vout (low) INH! V+ VE VL VRQ ON OSOFF 
S (mA) 
S At 
Rated Voltage 
D125 6 6 Six SeparateMOSFET- O4V@5mA_ 0.14uA@10V 0 0.5 46 (Note 5) -20 5 —- 06 1.2 
Drivers 
D129 7 4 Four Channel (BV = 50) 0.7V@10mA 0.1 nA @10V 1 0.7 2.2 (Note 5) 20 — - 0.25 0.8 
MOSFET-Driver with 
Decode 
D139 2 4 Dual High-Speed 11V@10nA V1-2V®@ Output and 0.8 2.0 10 20 5S 0 0.17 0.2 
Drivers/with Compli- 15V@2mA 2mA Compliment 0.8 2.0 10 20 5 0 0.17. 0.2 
mentary Outputs Available 
M IPLE FET SWITCHES 
ULT NOTES: 
$ 1. The devices shown in boldface are recommended parts for new designs. 
— c R 6 2. The appropriate switching characteristic for multiplexers is ttRANSITION, NOt ton, tOFF- 
oa R A A_ Switch Switch rps MAX (2) BVpss IS(off) VGSith) 3. Vref = 1.5 V is used when supply voltages < + 15 V are used. Not needed when supply voltages of + 15 V are used. 
s C t T Function Type @Vg=+10V @Vsg=-10V (nA) Min Max 4. Analog voltage range is a function of supply voltages. Where a FET switch is PMOS or CMOS, rps is also a function 
o ENE of Supply Voltage and Analog Voltage. See individual data sheets for more detail. Values shown are for temperature suffix A. 
s s § 5. Device normally operates with resistor to + 10 V. 
G1156 1 6 SP6T PMOS 100 450 30 0.5 15 4.0 6 Switches, Common Out 
G123 4 2 4 2XSPDT PMOS 100 450 -30 0.5 1.5 4.0 4 Switches 
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Process Option Flow Chart 


iconix 
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Siliconix 
& 
Process Option Flow Chart 
The Process Option Flow Chart shows the standard screening options 
provided by Siliconix for Analog Switches 
Column 1: Denotes the screening process for MIL-883, Class B. To order a part screened to this option, add a ‘’/883” 


following the package suffix letter. If Group B or C Quality Conformance is also required, call out as a 
separate line item. Parts in this classification are carried in inventory. 


Column 2: ls the screening procedure for military grade standard products (‘‘A’’ temperature suffix). 
Column 3: ls the normal screening procedure for industrial and commercial grade products (B and C temperature suf- 


fixes). An industrial and commercial grade product (B and C temperature range) may be given a 160 hour 
burn-in at 125°C by adding a Dash 4 (—4) following the package suffix letter. 
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Process Option Flow Chart 


| MIL-STD-883B 
METHOD 5004 
| Class B 


Preseal Inspection 
Method 2010 
Condition 8 


woao~ 


Stabilization Bake 
Method 1008, Cond. C 
150°C, 24 Hours 


wono~ 


Temperature Cycle 
Method 1010, Cond. C 
-~65°C to +150°C 

10 Cycles 


won 


Centrifuge 
Method 2001, Cond. E 
30,000G Y1 Axis 


WoO co ™~ 


Hermeticity (Fine Leak) 
Method 1014, Cond. Aor B 
<5x 10-8 cc/sec 


woo~ 


Hermeticity (Gross Leak) 
Method 1014, Cond. C 


woo 


[ei Electrical Test 


Per Data Sheet 
| a 25°C | s 


Burn-In 
Method 1015 
125°C, 160 Hours 


wow 


Per Data Sheet 
| | 100% at 25°C 


| | 85°C and 125°C J 


| [eccmtee te —— 
| 


Quality Conformance 
Group A* 
Method 5005 


woo 


External Visual 
Method 2009** 
100% 


Woo 


(A Temperature Suffix) 


Preseal Inspection 
Method 2010 
Condition B 


won 


Stabilization Bake 


Method 1008, Cond. C 
150°C, 24 Hours 


woo 


Temperature Cycle 
Method 1010, Cond. C 
-65°C to +150°C 

10 Cycles 


wWonwo~ 


| T centrifuge —_ my 


Method 2001, Cond. E 
| 30,000G Y1 Axis F 


| Hermeticity (Fine Leak) 


L-———J 


Method 1014, Cond. AorB 
<5 x 1078 cc/sec 


Woo 


Hermeticity (Gross Leak) 
Method 1014, Cond. C 


Woo 


| [Final Electrical Test 
| | 100% Per Data Sheet 


lean es iecea acl 


= 


uality Conformance 


Per Data Sheet 


Electrical Test 7 gs 
|Lieaa 


External Visual 
Method 2009** 
2.5% AQL 


Woo ™ 


*Group B and C tests done to customer order on /883 parts 


**Physical Dimensions Excluded 


INDUSTRIAL/COMMERCIAL | 
(B-C Temperature Suffix) and 


—4 (Burned-in) 
F essen Inspection 
Siliconix Industrial | 
ees 5 J 


ee 


Hermeticity (Gross Leak) 
(Non-Plastic Only) 
Method 1014, Cond. C 


Ww oc 


Burn-In 
125°C, 160 Hours 
(-4 Only) 


| [Final Electrical Test | 


| | 100% Per Data Sheet 


— sicline wil 


Touality Conformance ] 
Electrical Test | 


Per Data Sheet 


| | 1.5% AQL 


External Visual 
| 2.5% AQL beg 


bs 


Siliconix 


J1DUD MO]4 UOILUO SS9301g 


xXIUODI 


The latest revision of MIL-STD-883 is applicable 
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JAN 38510 Analog Switches 


iconix 


JAN 38510 Analog Switches 5,72, 


“Several Siliconix Analog Switches are available fully certified on the QPL (Qualified Parts List) published monthly by 
Defense Electronics Supply Center (DESC). The QPL numbers follow this format JM38510/XXXXX. Refer to the current 


Siliconix Price List for available part types and order numbers.” 


JAN Part Numbering System 
J M38510 /11107 BEC 


“JAN” Certification Mark 


Military Designator 


Lead Finish 
A—Solder dip 
B— Bright tin plate 


/111—DG181 Series 
/116— DG300 Series 
/123— DG200 Series 


01— DG181 
02— DG182 
03— DG184 
04— DG185 


01— DG300 


1111 


Detail Specification (Slash Sheet) 


Device Type 


05— DG187 
06— DG188 
07 —DG190 
08— DG191 


05— DG304 


1116 02— DG301 06 — DG305 
03 — DG302 07 — DG306 
04— DG303 08 — DG307 


03—DG200 
04—DG201 


C—Gold plate 


C— 14 Lead side braze 
E—16 Lead side braze 
|—10 Lead can 


S—Class S 
B—ClassB 
C—Class C 


Order Part Number Generic Part Number 


JM38510/11101BCC 
JM38510/11101BIC 
JM38510/11102BCC 
JM38510/11102BIC 
JM38510/11103BEC 
JM38510/11104BEC 
JM38510/11105BCC 
JM38510/11105BIC 
JM38510/11106BCC 
JM38510/11106BIC 
JM38510/11107BEC 
JM38510/11108BEC 
JM38510/11601BCC 
JM38510/11601BIC 
JM38510/11602BCC 
JM38510/11602BIC 
JM38510/11603BCC 
JM38510/11604BCC 
JM38510/11605BCC 
JM38510/11605BIC 
JM38510/11606BCC 
JM38510/11606BIC 
JM38510/11607BCC 
JM38510/11608BCC 
JM38510/12303BCC 
JM38510/12303BIC 
JM38510/12304BEC 


SJM181BCC 
SJM181BIC 
SJM182BCC 
SJM182BIC 
SJM184BEC 
SJM185BEC 
SJM187BCC 
SJM187BIC 
SJM188BCC 
SJM188BIC 
SJM190BEC 
SJM191BEC 
SJM300BCC 
SJM300BIC 
SJM301BCC 
SJM301BIC 
SJM302BCC 
SJM303BCC 
SJM304BCC 
SJM304BIC 
SJM305BCC 
SJM305BIC 
SJM306BCC 
SJM307BCC 
SJM200BCC 
SJM200BIC 
SJM201BEC 
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DG181AP/883 
DG181AA/883 
DG182AP/883 
DG182AA/883 
DG184AP/883 
DG185AP/883 
DG187AP/883 
DG187AA/883 
DG188AP/883 
DG188AA/883 
DG190AP/883 
DG191AP/883 
DG300AP/883 
DG300AA/883 
DG301AP/883 
DG301AA/883 
DG302AP/883 
DG303AP/883 
DG304AP/883 
DG304AA/883 
DG305AP/883 
DG305AA/883 
DG306AP/883 
DG307AP/883 
DG200AP/883 
DG200AA/883 
DG201AP/883 
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JM385 10/883 Process Option 


Flow Chart 


Class S 


Visual Inspection 
Method 2010 
Condition A 


Stabilization Bake 
Method 1008 
24 Hours 


Temperature Cycle 
Method 1010 


Constant Acceleration 
Method 2001 
Condition E 


Hermeticity Fine 
Method 1014 
Condition A or B 


Hermeticity Gross 
Method 1014 
Condition C 


P.I.N. D 
Method 2020 
Condition A or B 


Electrical Test 
Data Sheet 


Burn In 
Method 1015 
240 Hours, 125°C 


Hermeticity Fine 
Method 1014 
Condition A or B 


Hermeticity Gross 
Method 1014 
Condition C 


Electrical Test 
Data Sheet 


Radiographic 
Method 2012 
Two Views 


Quality Conformance 
Group A, B,C, and D 


Class B 


Visual Inspection 
Method 2010 
Condition B 


Stabilization Bake 
Method 1008 
24 Hours 


Temperature Cycle 
Method 1010 


Constant Acceleration 
Method 2001 
Condition E 


Hermeticity Fine 
Method 1014 
Condition A or B 


Hermeticity Gross 
Method 1014 
Condition C 


Electrical Test 
Data Sheet 


Burn In 
Method 1015 
160 Hours, 125°C 


Electrical Test 
Data Sheet 


Quality Conformance 
Group A, B,C, and D 
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Class C 


Visual Inspection 
Method 2010 
Condition B 


Stabilization Bake 
Method 1008 
24 Hours 


Temperature Cycle 
Method 1010 


Constant Acceleration 
Method 2001 
Condition E 


Hermeticity Fine 
Method 1014 
Condition A or B 


Hermeticity Gross 
Method 1014 
Condition C 


Electrical Test 
Data Sheet 


Quality Conformance 
Group A, B, C, and D 


psf 
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BS9000 Approved Analog Switches 
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Siliconix 


BS9000 Approved Analog Switches 


Siliconix is the first company to receive BS9000 approval for analog switch devices. The advantages of such approval are: 
e a controlled inspection procedure is known to the customer, so reduces the customer’s need for Goods Inwards 


Inspection 
¢ amore consistent quality of product 
e easier interchangeability of suppliers 


e a product of known quality levels with, in general, a minimal increase in costs 


It is the policy of the UK government to encourage the growth of the BS9000 scheme for the benefit of both government 
and industry. The Ministry of Defense is therefore insisting on the maximum possible use of BS9000 components in 
defense equipment. Intending suppliers will be expected to ensure that their components have been specified and receiv- 


ed Qualification Approval with the BS9000 scheme. 


Interpretation of Ordering Information 


DGXXX X X 


Key 


BS X 


Lo Screening Level 


Temperature Range 


A 
s) 


Package 
A 
L 
P 


— 55°C to 125°C 
— 20°C to 85°C 


Metal Can 
Flatpack 
Dual-In-Line 


Screening Level 


(Blank) 


Full Assessment 

Screening Level S1 
Screening Level S2 
Screening Level S3 
Screening Level S4 
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BS9000 Approval 
Package 
Temperature Range 


Device Number 
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CATEGORY S1 
SCREENING 
LEVELA 


Pre-Cap Inspection 
BS9400 1.2.10 
Level A 


High Temperature 
Storage 

BS9400 1.2.6.3 
150°C for 24 Hours 


Rapid Change of 
Temperature 


Liquid Immersion 
BS9400 1.2.6.19 


Rapid Change of 
Temperature 
BS9400 1.2.6.13 
10 Cycles 

-~65°C to 150°C 


Shock at 
14 700 m/s? 
BS9400 1.2.6.6 


Acceleration 

Steady State 
BS9400 1.2.6.9 

296 000 m/s” 

in Directions Y1, Y2 


Fine and Gross 
Leak Tests 
BS9400 
1.2.6.14 (1), (2) 


Electrical Tests at 
25°C as Subgroup 
A3 (a) of the 
Specification 


Burn-in Screen 
BS9400 1.2.7.2.1 
240 Hour Minimum 
at 125°C 


Electrical Tests at 
25°C as Subgroup 
A3 (a) of the 


Specification 


Burn-in Screen 
Reverse Bias 
BS9400 1.2.7.2.1 
72 Hours Minimum 
at 150°C 


Final Electrical 
Tests at 25°C 
as Subgroup 
A3 (a) of the 
Specification 


Radiographic Tests 


Groups Groups Groups Groups 
A,B,C and D A,B,C and D A,B,C and D A,B,C andD 
Inspection Inspection Inspection Inspection 


Flow Chart 


CATEGORY S2 
SCREENING 
LEVELB 


Pre-Cap Inspection 
BS9400 1.1.10 
Level B 


High Temperature 
Storage 

BS9400 1.2.6.3 
150°C for 24 Hours 


Rapid Change of 
Temperature 
BS9400 1.2.6.13 
10 Cycles 

-65°C to 150°C 


Acceleration 
Steady State 
BS9400 1.2.6.9 
296 000 m/s” 
in Direction Y1 


Fine and Gross 
Leak Tests 
BS9400 
1,2.6.14 (1), (2) 


Electrical Tests at 
25°C as Subgroup 
A3 (a) of the 
Specification 


Burn-in Screen 
BS9400 1.2.7.2.1 
168 Hour Minimum 
at 125°C 


Final Electrical 
Tests at 25°C 
as Subgroup 
A3 (a) of the 
Specification 


CATEGORY S3 CATEGORY S4 
SCREENING SCREENING 
LEVELC LEVELD 


Pre-Cap Inspection 
BS9400 1.2.10 
Level B 


High Temperature 
Storage 

BS9400 1.2.6.3 
150°C for 24 Hours 


Rapid Change of 
Temperature 
BS9400 1.2.6.13 
10 Cycles 

~65°C to 150°C 


Acceleration 
Steady State 
BS9400 1.2.6.9 
296 000 m/s” 
in Direction Y1 


Fine and Gross 
Leak Tests 
BS9400 
1.2.6.14 (1), (2) 


Electrical Tests at 
25 C as Subgroup 
A3 (a) of the 
Specification 


Electrical Tests at 
25°C as Subgroup 
A3 (a) of the 
Specification 


Burn-in Screen 
BS9400 1.2.7.2.1 
168 Hour Minimum 
at 125°C 


Final Electrical 
Tests at 25 C 
as Subgroup 
A3 (a) of the 
Specification 


Final Electrical 
Tests at 25°C 
as Subgroup 
A3 (a) of the 
Specification 


FULL 


BS9000 Series Process Option 


ASSESSMENT 


LEVEL 


Final Electrical 
Tests at 25°C 
as Subgroup 
A3 (a) of the 
Specification 


Siliconix 


JIDUD MO]4 UOLIdO S$S9I01g S38119S QO06SE 


INSPECTION REQUIREMENTS All tests to be conducted at Tamb = 25°C unless otherwise specified. Samples submitted to tests marked 
‘D‘ shall not be accepted for release under BS9000 (see 2.6.5 of BS9000 Part |). 

Flow chart for 100% screening test procedures (see also Inspection Requirements) Production batches containing greater than 10% defective 
units subsequent to Burn-in will not be issued for release. 

Radiographic tests Each device shall be examined, for extraneous matter and assembly defects, in the X and Y directions. 
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BS9000 Approved Parts 
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DEVICE 


PART NUMBER 


DG126 
DG129 
DG133 
DG134 
DG139 
DG140 
DG141 

DG142 
DG143 
DG144 
DG145 
DG146 
DG151 

DG152 
DG153 
DG154 
DG161 

DG162 
DG163 
DG164 
DG180 
DG181 
DG182 
DG183 
DG184 
DG185 
DG186 
DG187 
DG188 
DG189 
DG190 
DG191 
DG200 
DG201 
DG501 
DG503 
DG506 
DG507 
DG508 
DG509 
$13705 


For a detailed specification on any of these parts, 
contact Siliconix Ltd., Morriston, Swansea SA6 6NE 


BS9000 Approved Parts 


BS DETAIL SPECIFICATION 


9491-F-0814 to 9491-F-0831 
9491-F-0832 to 9491-F-0849 
9491-F-0850 to 9491-F-0867 
9491-F-0868 to 9491-F-0885 
9491-F-0886 to 9491-F-0903 
9491-F-1030 to 9491-F-1038 
9491-F-1039 to 9491-F-1056 
9491-F-0904 to 9491-F-0921 
9491-F-0922 to 9491-F-0939 
9491-F-0940 to 9491-F-0957 
9491-F-1084 to 9491-F-1092 
9491-F-1093 to 9491-F-1110 
9491-F-1057 to 9491-F-1074 
9491-F-0958 to 9491-F-0975 
9491-F-1075 to 9491-F-1083 
9491-F-0976 to 9491-F-0993 
9491-F-1111 to 9491-F-1128 
9491-F-0994 to 9491-F-1011 
9491-F-1129 to 9491-F-1137 
9491-F-1012 to 9491-F-1029 
9491-F-0688 to 9491-F-0714 
9491-F-0508 to 9491-F-0534 
9491-F-0535 to 9491-F-0561 
9491-F-0733 to 9491-F-0750 
9491-F-0562 to 9491-F-0579 
9491-F-0580 to 9491-F-0597 
9491-F-0751 to 9491-F-0777 
9491-F-0598 to 9491-F-0624 
9491-F-0625 to 9491-F-0651 
9491-F-0715 to 9491-F-0732 
9491-F-0652 to 9491-F-0669 
9491-F-0670 to 9491-F-0687 
9491-F-0778 to 9491-F-0804 
9491-F-0805 to 9491-F-0813 
9491-F-1138 to 9491-F-1146 
9491-F-1147 to 9491-F-1155 
9491-F-1165 to 9491-F-1173 
9491-F-1174 to 9491-F-1182 
9491-F-1183 to 9491-F-1191 
9491-F-1192 to 9491-F-1200 
9491-F-1156 to 9491-F-1164 


Telephone (0792) 74681 Telex: 48197 
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Device Ordering Information 


DG 187 A P /883 
DG 303 B P ~—4 
DG 506 C J 


[ Process Option 


DEVICE FAMILY 
(1, 2 or 3 Letters) 


D — Drivers for FET Switches 
DG -— Analog Switches 

DGM — Analog Switches 

G — Multi-Channel FETs 


Si — Siliconix Second Source Part 
SJM  — QPL Listed Part 


DEVICE NUMBER 
(3 or 4 Digit Numbers) 


OPERATING TEMPERATURE RANGE 
(1 Letter) 


A— -55to 125°C 

B— -20 to 85°C 

C— O0to70°C 

B temperature range parts receive industrial processing unless 
a process option dash number is added to the part number. 


C temperature range parts are given commercial processing. 


All possible combinations of device types, temperature 
ranges, package types and MIL-883 process options are not 
necessarily available. Consult individual data book pages for 
complete information. 
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Package 
Operating Temperature Range 
Device Number 


Device Family 


PACKAGE 

(1 Letter) 

A— Metal Can 

J — Dual In-Line Package — Plastic 

K — Dual In-Line Package — CERDIP 
L — Flat Package 

P — Dual In-Line Package — Side Braze 
R— Dual In-Line Package — Side Braze 


PROCESS OPTION 
/883 MIL-STD 883, Class B 


—4 160 Hour Burn-in 
BS9000 Series 
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Analog Switches ae 
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2-Channel Monolithic SPST c:3 
PMOS Switch with Driver Seaax 


designed for... BENEFITS 


H H @ Minimizes Standby Power Requirements 
= Communication Systems Seas 
# Portable, Battery Operated Units = ° bow teskase 
Stn 
Ee Make-Before-Break Switching @ Reduces External Component Requirements 


O Internal Zener Diodes Protect all MOS 
Gates 


i.e. Feedback Resistor Switching 
in Variable Gain Op-Amps 


= Sample and Hold Circuits 
DESCRIPTION 


These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling an SPST 
MOS FET switch. The driver interfaces with DTL, TTL, or RTL logic signals for multiplexing, commutating, and D/A 
converter applications. Logic ‘0’’ at the input turns the FET switch ON, and logic *‘1’’ turns it OFF. Switches have make- 
before-break action. 


PIN CONFIGURATIONS 


Flat Package 


SCHEMATIC DIAGRAM 


7 8 
TOP VIEW 


ORDER NUMBER: DGM111AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-In-Line Package 


APPLICATION HINTS* 


V+ v- Vi bes ie : Vs 
Positive Negative Logic _e Analog 
Voltage 
Supply Supply Supply Vv Min/ Voltage 
even Voltage Voltage Voltage sind ee Range 
ORDER NUMBERS: DGM111AP OR DGM111BP (v) (v) (v) Oy) (v) 
SEE PACKAGE 11 
10** -20 5 4.6/0.8 -10 to +10 
SWITCH STATES ARE FOR LOGIC ‘'1" INPUTS 15 -15 5 4.6/0.8 -+5 to +15 
(POSITIVE LOGIC) 20 ~10 5 4.6/0.8 0 to +20 
+5 -15 5 4.6/0.8 -5 to +5 


*Application Hints are for DESIGN AID ONLY, not guaranteed 
LOGIC | SWITCH : 
| Locic | SWITCH | and not subject to production testing. 


**Electrical Characteristics are based on V+ = +10 V, V— = 20 V 
only. 
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ABSOLUTE MAXIMUM RATINGS 


i Vt hs oh a a ee Be OOS Oe Ree 36 V 
Vi to Vp or Ver ct eae wee eet acne eens —0.5, 20 V 
VEO Vero g cece $5 eee SSR SEEKER Oa QE ewe eS 36 V 
VOTO cca Seek Ree eG Eh Mes Se es 36 V 
WO 6 ces e542 de wk 6 ee Tee +25 V 
eo a ae a a ee 30 V 
Vi S60 Vi 2 cab or teh Ke ORS REO RRR eed +6 V 
Current (Any Terniitval) csc cave es eave eaves 30 mA 
Storage Temperature ............... -65 to 150°C 


ELECTRICAL CHARACTERISTICS 


Operating Temperature (A Suffix). ...... —55 to 125°C 
(B Suffix)... 2... —20 to 85°C 

Power Dissipation” 

Flat Package" 2c. cssee ev easanew neds 750 mW 

Pin Dill 6 once Wow eee dks tates 825 mW 


* All leads welded or soldered to PC board. 
**Derate 10 mW/C above 75 C 
***Derate 11 mW/°C above 75 C 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC 


Drain Source 
ON Resistance 


Source OFF 
Leakage Current 


5 | Drain OFF 
H| Dloff) Leakage Current 
Channel ON 
6 ID(on) + !S(on) 


Leakage Current 


Logic Input Current, 
Input Voltage Low 


Logic Input Current, 
Input Voltage High 


9 ton Turn-ON Time 
10 loff Turn-OFF Time 


D 
Y Source OFF 
1 
1 N Cs (off) Capacitance 
A ; 
Drain OFF 
1 
2 ’ CD (off) Capacitance 
Cc Channel ON 


CD(on) + Cs(on) Capacitance 


NO =); 2 /,/—],— = 
oOo NP OO] Oo!) s w 
<rvwucn 


*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


A SUFFIX B SUFFIX UNIT 


TEST CONDITIONS, UNLESS NOTED: 


V+=10V, V—=-20V,V_ =4.5V 


VIN = 4.1 V 


Vin = 0.5 V 


f = 1 MHz 


Ri = 1002, Cy = 3 pF 


—_ 


Vin = 0.5 V, One Channel ON 


Vin = 4.1 V, All Channels OFF 


CMBG 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC “0” = SW ON 
LOGIC 
input 7° V 
ty < 10 ns 
te < 10 ns 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


SWITCH 
D OUTPUT 


Vo 


SWITCH 
INPUT S 
Vg=+10V 


LOGIC IN, 
INPUT 
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TYPICAL CHARACTERISTICS 


t — SWITCHING TIME 
bal "DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


\\y — LOGIC INPUT CURRENT (uA) 


IVyyl/|V_! — “OFF” ISOLATION (dB) 


'DS(on) VS Vp and 
Temperature 


C — CAPACITANCE (pF) 


-6 -4 -2 0 2 4 6 8 10 
Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time vs Vp 
and Temperature 


Is(ott) OR 'D (ott) 
DRAIN OR SOURCE OFF LEAKAGE CURRENT (nA) 


-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Input Current vs Input Voltage 
and Temperature 


| — SUPPLY CURRENT (mA) 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency 


SIGNAL 
SOURCE B 
Z=502 


f — FREQUENCY (Hz) 


Typical delay, rise, fall, settling times, and 
Capacitance VS VD switching transients in this circuit. 


CAPACITANCE IS MEASURED FROM Vi 
TEST TERMINAL TO COMMON. 


eects 


CD (on): S(on) 


CE (off) Cs(off) 


Vp — DRAIN VOLTAGE (VOLTS) lf RGeEN, RL or Cy is increased, there will 
be proportional increases in rise and/or fall 
RC times. 
ID (off)/'!S (off) 
vs Temperature 


Vin — LOGIC INPUT VOLTAGE 


105 
T — TEMPERATURE (°C) 


Supply Current 
vs Temperature 


CE 
SEESER Ge 


Peer 
eee ae 


-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


“s 


Ving! 
“OFF” ISOLATION 20 LOG ae 
L 
A - DRAIN OF “OFF” SWITCH t — TIME (us) 
B - SOURCE OF “OFF” SWITCH 


inne 
(Ze Ee 


at eet ee 
1 
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DGM122 
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designed for... 


DESCRIPTION 


PIN CONFIGURATIONS 


Communication Systems 


Portable, Battery Operated Units 


Sample and Hold Circuits 


2-Channel Monolithic DPST 
PMOS Switch with Driver 


Make-Before-Break Switching 


i.e. Feedback Resistor Switching 
in Variable Gain Op-Amps 


DPST for Higher CMRR Switching 


Applications 


O 2 612 
Vp (ENABLE) V— 


SWITCH STATES ARE FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


Dual-In-Line Package 


ORDER NUMBERS: DGM122AP OR DGM122BP 


SEE PACKAGE 11 


The DGM122 contains four MOS field-effect transistors designed to function as electronic switches. They are connected in 
pairs with level-shifting drivers which enable a low-level input (0.4 to 1.3 V) to control the ON-OFF condition of each pair 
of switches. In the ON state each switch conducts current equally well in either direction, and in the OFF state the switches 
will block voltages up to 20 V peak-to-peak. In the OFF state, total circuit power dissipation is << 0.5 mW. Positive logic ‘’1’’ 
at the input turns the switch ON. Switch action is make-before break. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


0 
1 


OFF 


ON 


psf 
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BENEFITS 


@ Minimizes Standby Power Requirements 
O 550 uW 
@ Low Leakage 
O <1nA 
@ Reduces External Component Requirements 
O Internal Zener Diodes Protect all MOS 
Gates 


S1S2S3 Sq 
9 99 Q 


IN» 


Vp (ENABLE) 
NC 


ORDER NUMBER: DGM122AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) .................. 30 mA 4 
Storage Temperature ............... —65 to 150°C @) 
to i eee ee eee eee 36 y Operating Temperature (A Suffix)...... —55 to 125°C = 
DO Ven ares cee Sa ee one Ee ew 36 (B Suffix). ..... 20 to 85°C | =m 
VEU VS avec ada dena cs veceeauben dees 36 V ee be 
Pt Power Dissipation Ne} 
i TOVG cere eee eee cent ee eee ee eee eee 425V Flat Package** 0 ee eee 750 mW 
is ol a aOR Rae a aoe a oO ce os a Oe we eee 25 V 14PinDIP*** ~...........,..,.000. 825 mW 
a a ie eee 25V * All leads soldered or welded to PC board. 
its to vt ee ee Se: © oe ee Se eS Oh BE ee we eee 6V **Derate 10mW/cC shou TRS 
Oe Vil csc ewe keene nnade deen ee be ea 6V ***Derate 11 mW/°C above 75°C 
WIG UA bs oes 4 EW SKS OST RERR OC EEE 2V 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
CHARACTERISTIC A —— B cs alales UNIT Piges chp Appear tae 0 
Drain-Source — Is =-1 mA, 
‘DS\on| ON Resistance soo | 300 |e | | ee | 80 IN = 100 WA 


= 


3 450 450 500 500 Q Vp =-10V 
S Resistance Difference 
4|W Between Differential 50 Vp =-10V,Ig = -1.0 mA 
| Switches 
ry 
Source OFF 
H 9g 
a cae Vin = 0.4V 
rain 
Channel ON 
8 Logic input Current, | 1 | 1 | | io | tw | |. [ vin-o4v 
9 Input Voltage Low " Vin = 0.3 V 


1 — a ae a ea 


See Switching Time Test Circuit 


SOUuIIMS Hojpuy 


12 p toft Turn-OFF Time 

2 n= 
a om 
*F eeon +c Sc Hoe nang 


16 JOff isolation = Isolation Tp? -50 dB at 5 MHz* Ri = 10082, Cy = 3 pF 


Ijyy = 100 pA, One Channel ON 


Le HL Logic Supply Current | Supply Current 
Reference S | 
Current 
21 i+ Positive Supply Current | i+ Positive Supply Current | Current ++ 


uA | Vin =0.4V, All Channels OFF 


23 Logic Supply Current st 


Reference Supply 
24 
Current 


*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. CMBA 


SWITCHING TIME TEST CIRCUIT +5V +10V 


SWITCH SWITCH 
male INPUT . OUTPUT 
10m oe Vg=10V O OV, 
te. 10 ns 
0 LOGIC 
INPUT 
SWITCH 0) 
INPUT —o 
SWITCH rs 
OUTPUT me ov -20V 0 
‘ (REPEAT TEST FOR 4 CHANNELS) 0 
wf: a J 
Yo°™"S & a6 —o 
L © DS(on) x 
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TYPICAL CHARACTERISTICS 


DS(on) YS VD and Typical delay, rise, fall, settling times, and 
Temperature Capacitance vs Vp switching transients in this circuit. 


V+=10V CAPACITANCE IS 
V—=-20V MEASURED FROM 

° TERMINAL 
a eee! ieee TO COMMON 


PT] TT LET LLY 
Cc "1 
| | [foro] Te | 


'DS(on) — DRAIN SOURCE ON RESISTANCE (OHMS) 
C — CAPACITANCE (pF) 


0 
—10 -8 -6 -4 -2 


Vp/Ve — DRAIN/SOURCE VOLTAGE (VOLTS) Vp — ANALOG VOLTAGE (VOLTS) G : 
os : lf RGEN, RL or Cy is increased, there will 


be proportional increases in rise and/or fall 


Switching Time vs Vp ID(off)/IS(off) YS RC times. 


and Temperature Temperature 


t — TIME (ns) 


Vin — LOGIC INPUT VOLTAGE 
(VOLTS) 


in are 

a] ee ee 

eS Te eS SO 

«UL p=-sow | 

—-55 -35-15 5 25 45 65 85 102 125 105 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Ip (off) OR !s(oft) — LEAKAGE CURRENT (n 


a 
yt tT | | | NT 
Supply Current vs LT tf Yeewse¥ TTT 

ees 


iN vs VIN and Temperature Temperature 
SRE RESRESE 
PT tT tT TEE TT 
ae 
SERRE 
| ome ft 


lel ilmenite = | 
pt | Moew=o% |] | 


lin) — LOGIC INPUT CURRENT (uA) 
1+ — POSITIVE SUPPLY CURRENT (mA) 


0.2 04 O06 O8 10 1.2 : 
Vin — LOGIC INPUT VOLTAGE (VOLTS) T — CASE TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency 


EA ETAT ETT 
LLM LUT ETT 
ON LUT LTT 
SN Re = 2002 | TTT 
a Sa SOURCES 
an € Baa! 3 pF 
TET ANTE NST —— sal 
PT ATH Re = «2 TN sith eee ogi! 
al Bi onl . Val 
CHa Aon ofr s : 
B - SOURCE OF “OFF” SWITCH t — TIME (us) 
a All 


f — FREQUENCY (Hz) 


IViyl/!V_ | — “OFF” ISOLATION (dB) 
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designed for... 


= Communication Systems 
= Portable, Battery Operated Units 


= Make-Before-Break Switching 
i.e. Feedback Resistor Switching 
in Variable Gain Op-Amps 


DESCRIPTION 


action is make-before-break. 


FUNCTIONAL DIAGRAM 


ON 
OFF 


(INHIBIT) 


SWITCHES CLOSED FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


PIN CONFIGURATIONS 


Flat Package Dual-In-Line Package 


TOP VIEW 


7 8 
TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG123AL DG123AP OR DG123BP 
SEE PACKAGE 5 SEE PACKAGE 11 


5-Channel SPST PMOS 
Switches with Drivers 


SCHEMATIC DIAGRAM 


Siliconix 


BENEFITS 
@ Minimizes Standby Power Requirements 
O 550 uW 
@ Low Leakage 
O <1nA 


@ Reduces External Component Requirements 
O Internal Zener Diodes Protect All MOS 


Gates 


The DG123 contains five MOS field-effect transistors designed to function as electronic switches, Level-shifting drivers 
enable a low-level input (0.4 to 1.3 V) to control the ON-OFF condition of each switch. In the ON state each switch con- 
ducts current equally well in either direction, and in the OFF state the switches will block voltages up to 20 V peak-to-peak. 
In the OFF state, total circuit power dissipation is < 0.5 mW. Positive logic ‘’1’’ at the input turns the switch ON. Switch 


0 $ 


TYPICAL 
SCHEMATIC 


{ i 


— | 


5 | 
= 

j 

i 

a el 
i 

CHANNEL 1 a 


| = 
! 


wD 
< 
| 
oO 
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DG123 


iconix 


ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) .............0.004 30 mA 
Storage Temperature ............... 65 to 150°C 

VETOV— wee eee ee eee eee eee eee eee 36 V Operating Temperature (A Suffix)....... —55 to 125°C 

VD TW Wet, oe ew EON Oe eS we ER So DE Hw HB 36 V (B Suffix) bat ek bon —20 to 85°C 

WET Ves 6h aw eho eee get dnatar uses es 36 V Power Dissination* 

i Daas tele dike cada hcl dsl taba, a0" = Plat Package”? 222 cccceewrwwuennewnas 750 mW 

VS to VD ee ee ee A et ds eR Se ah ok Ge ee es 25 V 14Pin DIP*** ..............2..22228. 825 mW 

i W8 e  ce  eaee t eee oo ee Ss 30 V . 

VIN tOV—. oc eee ete eee eee e eee eeey 30 V Mie, leads soldered or welded to PC board. 

WR TOW oo bag eek ew ee oe etn ese eee ee 6V cain: 10 mW/ C above iy %. 

WIR TRVE 25s cw odode See Hh ee ee Cee eee ea 2V Derate 11 mW/ C above 75 C. 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 


ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC al a UNIT V+= 10 V, V—=-20 V, Vp =0 


Is = -1 mA, 


ON Reristan [a [ae 5 | 300 | 
22 Vp= 
2 ON Resistance ay ca 2 fee p=° liN=1mA 


3| 450 Vp =-10V 
W Source OFF 
- a Vce=-10V, Vp =10V 
T 
Sic 
H 


Channel ON 
6 !Dion) + '!s(on) Leakage Current 


7 | Logic Input Current, 
ie Input Voltage Low 


on eT ae a 0.3 a ea a ao Sotecieniveiatied: 
toy[tor —Turncorr time [| TT 


4 Source OFF 
4 1S : t Vs =0, Ip =0 
A — Capacitance i : ai wae f 1 MH 
M : . 2 
Drain OFF 
V = = 


13 Off Isolation Typ > -50 dB at 5 MHz* Ri = 10082, CL = 3 pF 


ele I= Negative Supply Current | Supply I= Negative Supply Current | om lin = 1 mA, One Channel ON 


Reference Supply 
lu 
Current 
17 Positive Supply Current one as Se SO =e 
ay Negative Supply’ Current —_ferne sips coren}__}_—f }__}__} oso a Vin = 0.4 V, All Channels OFF 


Reference Supply 
19 
Current 


*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. EIDB + MABA 


Drain OFF 
| -3 A =-10V,Vc=10V 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


"4" = SW. ON 
LoGic "i" =5 SWITCH swrren 


LOGIC INPUT 
INPUT OUTPUT 
t, < 10 ns Vg =+10VO OVo 
te << 10 ns 
LOGIC 
INPUT 
SWITCH 
INPUT 
(REPEAT TEST FOR 5 CHANNELS) 
SWITCH —20V 
OUTPUT = VR Vx 
R 
ee en 
Ri + psi(on) 
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TYPICAL CHARACTERISTICS 


DS(on) vs VD and Typical delay, rise, fall, settling times, and 
Temperature Capacitance vs Vp switching transients in this circuit. 


€cLod 


V+=10V 

V-=-20V 

= TEST 125°C 

@ TEST —55°C 
AND 25°C 


C — CAPACITANCE (pF) 


Cs (off) rad 
tT 


'DS(on) — DRAIN SOURCE ON RESISTANCE (OHMS) 


= Vv - $e @ P 
Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS) pg ~ ER REIREE VIL TAGE GEIS) If RGEN. RL or Cy is increased, there will 
: . . be proportional increases in rise and/or fall 
Switching Time vs Vp ID (oft) /!Sloff) vs ae als 
and Temperature Temperature 


a . 
= = = 
wo | ev ey 23 
ee ee oe 
= oo bt LT 38 
an ae i 
zo 
~ > 


i a ee ae a a ie aaa 
—55-35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


ID (off) OR Is(off) — LEAKAGE CURRENT (nA 


Supply Current vs 
lin vs Viqy and Temperature Temperature 


ee 


1.8 


- SOUuUIIMS Bojpuy 


PSST 
“COPS RRS 


lin — LOGIC INPUT CURRENT (mA) 
5 
2 
a 
a 
| — CURRENT (mA) 


Vo — OUTPUT VOLTAGE (VOLTS) 


0 
-60-40 -20 0 20 40 60 80 100 120 140 
Vin — LOGIC INPUT VOLTAGE (VOLTS) 


T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


LTTE EU 
TM TE 
POT TTT | UT 

~NUTINN Fe = 2902 TT 
a a lll 
TT AST ST 
Re = «2 TN TT 
pan ce 
IIE LT EL 
PTT EET | LUT 


10° 106 107 108 
f — FREQUENCY (Hz) 


SIGNAL 
SOURCE B 
Z=502 


“T 


IVigy! 
“OFF” ISOLATION 2 20 LOG a 


A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF” SWITCH 


t — TIME (us) 


IViyl/IM_| — “OFF” ISOLATION (dB) 
: 


xXIUODI 
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5-Channel SPST PMOS 
Switches with Drivers 
designed for eee BENEFITS 


psf 


Siliconix 


° * ® Minimizes Standby Power Requirements 
= Communication Systems a eeceil 
= Portable, Battery Operated Units ° (°° 
ge Make-Before-Break Switching @® Reduces External Component Requirements 
e e e ‘ O Internal Zener Diodes Protect All MOS 
i.e. Feedback Resistor Switching Gates 


in Variable Gain Op-Amps 


DESCRIPTION 


The DG125 contains five MOS field-effect transistors designed to function as electronic switches. Level-shifting drivers 
enable a low-level input (0.4 to 5 V) to control the ON-OFF condition of each switch. In the ON state each switch conducts 
current equally well in either direction, and in the OFF state the switches will block voltages up to 20 V peak-to-peak. In 
the OFF state, total circuit power dissipation is < 0.5 mW. Positive logic ‘’1’’ at the input turns the switch OFF. Switch 
action is make-before-break. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


S5 Sq Sz Sp Sy 


ON i. 
OFF | 


i 


8 


SWITCH STATES ARE FOR LOGIC “1” INPUT —] 
(POSITIVE LOGIC) ef | 
IN3 0 CHANNEL 3 Sw 
PIN CONFIGURATIONS Eu; 
Flat Package Dual-in-Line Package 
Vv, (ENABLE) 7 V, (ENABLE) =] 
INs Ps INs — 
IN 
Ng i IN, 0 CHANNEL 1 


TOP VIEW 


7 
TOP VIEW 


! 


ORDER NUMBER: DG125AL ORDER NUMBERS: 
SEE PACKAGE 5 DG125AP OR DG125BP 
SEE PACKAGE 11 


< 
| 
joke 
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ABSOLUTE MAXIMUM RATINGS 


We TO Wte e645 So kw SR CAKES HSE OH EEE SR 36 V 
Wiy 16 Ws ait cet ey ge hari eeu eK ee daeans 36 V 
WEG Dc te ete ee kad be oe SR ESAS EEE 36 V 
Vil 0 Ged ns Gade he we aw Sone be eee ws 25 V 
VETO Vii <4.0t wht edadee wees sco ew swe. 25 V 
ek a ee ee oe ee ee 30 V 
Vinh 10 VS 6 occ e kee eae ened aee anne ee as 30 V 
Vit Vit 6 be bs chad oh OOPS eS eS ee eR 6V 
Current (Any Terminal) ................4.. 30 mA 


ELECTRICAL CHARACTERISTICS 


Storage Temperature ............... —65 to 150°C 

Operating Temperature (A Suffix)...... —55 to 125°C 
(B Suffix)... 2... —20 to 85°C 

Power Dissipation™ 

Flat Package" cicccdaaveiasaeenswaus 750 mW 

14Pin DIP*** .... 20... 0... eee eee 825 mW 


* All leads soldered or welded to PC board. 
**Derate 10 mW/°C above 75°C. 
***Derate 11 mW/°C above 75 C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC 


A SUFFIX 


B SUFFIX UNIT 


TEST CONDITIONS, UNLESS NOTED: 
V+=10 V, V—= -—20 V,V,_ =4.5V 


Drain Source — Ig =-1 mA, 
I Source OFF 
4 | _ == = 
T S(off) Leakage Current ” Vs ie asi 
e . VIN = 4.1 V 
5| HII SaROre 4000 10 300 A | Vp=-10V,Vs=10V 
Dioff) Leakage Current 7 7 7 a 0D” ~ NS” 
Channel ON 
| + | = = = 
Logic Input Current, 
a I -0. -0. -0. ~ - - = 0. 
Logic Input Current, 
| +4 + + + + = 4. 
| 9 [ton Turn-ON Time p03 | Pf os atdeae asta 
us w u 
N 
Source OFF 
11 * * Vc=0,In= 
A|CS(off) Capacitance fewer] | dane | a 
M : pF f= 1 MHz 
I Drain OFF 
74 * 7 * = = 
Off Isolation Typ > -50 dB at 5 MHz* Ri = 10022, CL = 3 pF 
S 
‘ i Cece a aa 
Pel fe wacsovenes Tf ef |. =] 


*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


BID +MABA 


Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vc may be + or ~ as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC "0" = SW ON 


LOGIC 
input “2 Y 


t, >. 10 ns 


te. 10 ns 


SWITCH y 
INPUT 


SWITCH 
OUTPUT 


V+ 
O 


SWITCH SWITCH 

INPUT S D OUTPUT 

Vg=+10VO0 OVO 
LOGIC 
INPUT 


(REPEAT TEST FOR 5 CHANNELS) 


©1980 Siliconix incorporated 


ScLOGd 


- SOUIMS Bojpuy 


xIUODI 


TYPICAL CHARACTERISTICS 


DG125 


'DS(on) VS Vp and 
Temperature Capacitance vs VD Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 


C — CAPACITANCE (pF) 


'DS(on) — DRAIN SOURCE ON RESISTANCE (OHMS) 


Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS) Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS) lf RGEN, RL or Cy is increased, there will 
be proportional increases in rise and/or fall 
Switching Time vs Vp I D(oft)/Is (off) RC times. 

and Temperature vs Temperature 


t — TIME (ns) 


KN] 
Nil 


Vin — LOGIC INPUT VOLTAGE 


ID (oft) OR 's(oft) — LEAKAGE CURRENT (nA) 
L 


0 
-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


| — CURRENT (mA) 


0 
-60 -40 -20 0 20 40 60 80 100 120 140 


Vo — OUTPUT VOLTAGE (VOLTS) 


T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


SIGNAL 
SOURCE B 
Z=502 - a FT 


, Vin 
“OFF” ISOLATION = 20 LOG ~~ 


s 
IViyi/'V_! — “OFF” ISOLATION (dB) 


L 
A - DRAIN OF “OFF” SWITCH t — TIME (us) 
B - SOURCE OF “OFF” SWITCH 


iconix 


f — FREQUENCY (Hz) 
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2-Channel Drivers with SPST c: 2 
and DPST FET Switches = 


designed for eee BENEFITS 


# Switching High Frequencies ® Higher Signal Bandwidth Switching Capa- 


bilities 
ad Switching in Satellite O OFF Isolation > 60 dB @ 1 MHz 
4 be @ Better Radiation Resistance than PMOS 
Applications tal 
= Portable, Battery Operated ce eee tere | 
e e @ Minimizes Standby Power Requirements 
Circuits © <1 mW Standby Power 


e ® @ e e eL Si | Di : h cmos PMOS 
= Low Signal Distortion Switching ee 


Circuits such as Audio Switching © Constant ON Resistance 
DESCRIPTION 


These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling SPST or 
DPST junction FET switches. The driver interfaces with DTL, TTL or RTL logic signals for multiplexing, commutating, 
and D/A converter applications. Logic ‘’1’’ at the input turns the FET switch ON, and logic ‘0’ turns it OFF. Switches 
have make-before-break action. It is recommended that the DG185 and DG182 be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 


Flat Package Dual-In-Line Package 


Vp (ENABLE) 


IN, 


Sy 


TOP VIEW 


TOP VIEW 
ORDER NUMBER: ORDER NUMBERS: 
DG126AL DG126AP OR DG126BP 


SEE PACKAGE 5 SEE PACKAGE 11 
LOGIC | SWITCH 


0 OFF 
1 ON 


Flat Package Dual-In-Line Package 


Vp (ENABLE) 


IN, 


Sy 
TOP VIEW 


TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG134AL DG134AP OR DG134BP 
SEE PACKAGE 5 SEE PACKAGE 11 


*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR LOGIC “'1"" INPUT 


10 


Vp (ENABLE) DG134 
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ABSOLUTE MAXIMUM RATINGS 

WP 1 Va 2 6 oes bo heehee Oe ee 8 ae 36 V 
Ca Ok) a ee a ee ee 36 V 
Vp orVeto V= csccvvauseawadaeaenaueces 36 V 
VIGO WS ogc ee ee Shs Swe Renee SORE HS EMS +22 V 
WEG VR so ask Oe RA EOE EET OEE SEER OS 25 V 
We Use hha ds ee ee NG Ge eS Oe 25 V 
Vib 00 F> soca panes e56 de ees a4 ee Eee KS 30 V 
UP TG VIM «gene cae nsec ed a Kkee seh aea nd 25 V 
With) TO WAR e604 6 owes Ged wow Ee cae daeues +6 V 


Current (Any Terminal) .................. 30 mA 

Storage Temperature ............... 65 to 150°C 

Operating Temperature (A Suffix)...... —55 to 125°C 
(B Suffixk. - 02. —20 to 85°C 

Power Dissipation” 

Fiat Packsoe” 2.05 ie eitaamte ed ae eneoae 750 mW 

MPa Voc edn hme econ Ba bideads 825 mW 


* All leads welded or soldered to PC board. 
**Derate 10 mW/°C above 75°C. 
***Derate 11 mW/°C above 75 C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 


parameters and high and low temperature limits to assure conformance with specifications. 


MAX LIMITS 


TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC oe DG134A DG126B, tole a UNIT V+=12V, V—=-18V, Vp =0 


= 


Drain-Source 
ON Resistance 


Source OFF a 


'DS(on) 


IS(off) 


ID(off) 


Ort ni oa; RI wt] ry 
roa-son 


'D(on) * !S(on) Leakage Current 


100 100 150 Vin =2.5V"* 
a a ee ee ee 


Input Current 
| 0.1 2 -O8v* 
uA 


Se Vp = 10V Is = -10 mA, 


9 
10 ' Input Current, 120 150 100 Vin = 2.5 ¥* 
INH Input ae High AS , 
11 Turn- ton =i urn-ON Time Time 


See Switching Time Test Circuit 


y sion SO OFF ; 
13, sion SO Canaaitence 2.4 Typical 


“+ Vs =0, Ip =0 
f = 1 MHz 


Drain OFF 
M ** = = 
14 CD (off) Sapscieande 2.4 Typical Vp =0,l5=0 
Channel ON 
15|" D(on) * Cs(on) Capacitance 2.8 Typical ** Vp = Vg =0 


16 fOffisolation = Isolation | Typ > 60dBat1MHz** > | Typ > 60dBat1MHz** cB at 1 
17 I+ Positive H+ Positive Supply Current | Current 
18 |— Negative Supply Current 


f 
19/U le Reference Supply 
P Current 


Negative Supply Current 


| Reference Supply 
R Current 


*Vin must be a step function with a minimum rise and fall rate of 1 V/us. 


MHz** RL = 752 


Vin = 2.5 V, One Channel ON 


| come a ——— 
a ee ee ee 
| a oe Ls MA Both Vi, = 0*, All Channels OFF 


LODC + NC 


**Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vc may be + or — as per 


switching time test circuit. Vo is the steady state output with 
spikes at leading and trailing edge of output waveform. 


LOGIC “1” = SW. ON 


LOGIC 
INPUT 
ty < 10 ns 
tp << 10 ns 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


4 een lies 


switch on. Feedthrough via gate capacitance may result in 


SWITCH 
INPUT 


SWITCH 


ton. +Vs OUTPUT 


tott, —Vs 


LOGIC 
INPUT 


(REPEAT TEST FOR S3 
AND IN, Sz AND Sq) 


Vg = -10V A SUFFIX Ry 


Vo = 8 V B SUFFIX \o= Vs = 
S Ri + "ps(on) 
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TYPICAL CHARACTERISTICS 


"DS(on) YS . 
Temperature Capacitance vs VD Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 


LTH TTT 
C — CAPACITANCE (pF) 


CAPACITANCE IS || f= 1MHz 
MEASURED FROM + 0 
TEST TERMINAL 

TO COMMON. 


ae 
SCE 
nan ae — 


'DS(on) — DRAIN-SOURCE RESISTANCE (OHMS) 


-50 -25 0 25 50 75 100 125 -10-8 -6 -4-2 0 2 4 6 8 10 
T — TEMPERATURE (°C) Vpo- DRAIN VOLTAGE (VOLTS) 
If RGEN, Ri or Cy is increased, there will 
Switching Time vs Vp be proportional increases in rise and/or fall 
RC times. 


VELOG 97TLOG 


t — TIME (us) 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) 


Vin/Vi — “OFF” ISOLATION (dB) 


and Temperature IS(off) vs Temperature 


_ 


Ig(off) — SOURCE OFF CURRENT (nA) 
=) 


ad 
=" 


—-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Supply Current vs 
Vin, vs Temperature Temperature 


| — ON SUPPLY CURRENT (mA) 


0 25 50 75 100 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 
“OFF” Isolation vs Ry 
and Frequency Equivalent “OFF”’ Circuit 


PTI TUTTI alii | 
PI TUTTE PSU] 
vel ERUPT 


Ve = 0, Ry =752 
Vin = 220 mV RMS 


f — FREQUENCY (Hz) 


Vin — LOGIC INPUT VOLTAGE 


Vo — OUTPUT VOLTAGE (VOLTS) 


CEEFERN | 
Pt | oewesy | TT 


sees ene 
SS aRee eee 
PT iT ET TTT 
PTA | Tt TT 
|} | tT | | ATT 
| tT | ven so] Tt | 


epee easel 
Leal dil chen l | 
PL WV | vcen=-y | | 
Cd Se 
PT tT tT TT TT 
PTET ETT tT 


LTA | cen = 8 cam 


[| —_— 
Lael cid As ae lel 


aEEtT Et TAL TT 


Ea —_4ann 
a 
1.0 2.0 3.0 4.0 
t — TIME (us) 
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DG129 DG133 
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2-Channel Drivers with SPST as 
and DPST FET Switches ——- 


designed for eee BENEFITS 


e e e e @ Higher Signal Bandwidth Switching Capa- 
# Switching High Frequencies balieiws 


O OFF Isolation > 60 dB @ 1 MHz 


ie Switching in Satellite @® Better Radiation Resistance than PMOS 
Applications Drivers 
© Bipolar Drivers 
& Portable, Battery Operated @ Minimizes Standby Power Requirements 


O <1 mW Standby Power 
@ Less Signal Distortion than CMOS or PMOS 


& Low Signal Distortion Switching —— | 
‘ ‘ ‘ . ‘ O Constant ON Resistance 
Circuits such as Audio Switching 
DESCRIPTION 


These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling SPST or 
DPST junction FET switches. The driver interfaces with DTL, TTL or RTL logic signals for multiplexing, commutating, 
and D/A converter applications. Logic ‘1’’ at the input turns the FET switch ON, and logic “0” turns it OFF. Switches 
have make-before-break action. It is recommended that the DG184 and DG181 be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 


Flat Package Dual-In-Line Package ue 
14 


Circuits 


11 


Vp (ENABLE) 


IN, 


Sy 


7 TOP VIEW 
TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG129AL DG129AP OR DG129BP 
SEE PACKAGE 5 SEE PACKAGE 11 


Vp (ENABLE) 


IN, 


$4 


TOP VIEW 


TOP VIEW 

ORDER NUMBER: ORDER NUMBERS: 
DG133AL DG133AP OR DG133BP 

SEE PACKAGE 5 SEE PACKAGE 11 


*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR LOGIC “11”. INPUT 


Vp (ENABLE) 
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ABSOLUTE MAXIMUM RATINGS 


a ee ee ee a eee 36 V 
eek: ee a re 36 V 
Vip Or VIO V= ci cccsscaa danse eed aw ews 36 V 
tkoh en ee ee ee ee ee ee +22 V 
WIG Vis 262460. re 56 24 ow et Oe eo OO RE 25 V 
MTD Vs og hie an Ee 2 eRe KE EERE 20 V 
Wil 60 Vee ie are eee eee ee eke ee 88 30 V 
VPI VIN «65 ee Phas KK ERE RE ORS KD 25 V 
VIN TOV A acca ce bee eee RRS er +6 V 


Current (Any Terminal) ...............04. 30 mA 

Storage Temperature ............... -65 to 150°C 

Operating Temperature (A Suffix)...... —55 to 125°C 
(B Suffix) ...... —20 to 85°C 

Power Dissipation” 

Plat Packaue”” 2. .0,aduuasedaaveecnes 750 mW 

14. Pi DUP nea ws wae a ec eanacens 825 mW 


* All leads welded or soldered to PC board. 
**Derate 10 mW/°C above 75°C. 
***Derate 11 mW/°C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


MAX —L 


= 129A, i 1 — 


CHARACTERISTIC 


Capacitance 


| _0G1298, DG1338___ DG1338_ TEST CONDITIONS, UNLESS NOTED: 


UNIT 


V+=12V,V—=-18V, VR =0 
Drain-Source pepepel ~~ Ig= 10. ma, 
t Vin = 0.8 V* 
5 . = = = 
ie ee Channel ON de Vp =Vs=-10V Sia rcstwaes 
Input Current 
| ‘ . : s 
Input Current 
1 | f rm 
See Switching Time Test Circuit 
S OFF 
13 vCs(off) cia 2.4 Typical * * Vs =0,Ip=0 


14 


Channel ON 
Tor 


15) ° Cpd(on) + Cs(on) 
es Off Isolation 


I= Negative Supply Current | Supply I= Negative Supply Current | 


M Drain OFF ee 
CD(off) Capacitance am Vypsae 
2.8 Typical ** 


Typ > 60 dB at 1 MHz** 


ee ey oe} tp Jae 
a 


pF Vp=0, ls =0 = 1 MHz 


- SOUIMIMS Bojpnuy 


Vp=Ve=0 


R, =752 


mA Vin = 2.5V*, One Channel ON 


18) p 
Ul, Reference Supply 
R ee 


Positive jp __fetes Spe Ge Current 


E | 21] y|I i= Negative Supply Current | Supply seer} 


MA Both Viqy = O*, All Channels OF F 


Reference Supply 
Current 


*ViN must be a step function with a minimum rise and fall rate of 1 V/us. 


LODC + NC 


**Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vo = 


constant with logic input waveform as shown. Note that Vc may be + or — as per 


switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


12V 
ae SWITCH 
LOGIC ‘1’ = SW. ON INPUT 
LOGIC SWITCH 
INPUT gn PU OUTPUT 
t, < 10 ns on: ‘s . 
te << 10 ns ‘off, “V's S 
LOGIC 
SWITCH INPUT 
INPUT 
(REPEAT TEST FOR S3 
SWITCH AND IN 
OUTPUT = OV _18V Dy S2 AND Sq) 
Vg = '10 V A SUFFIX : Rp 
Vo = ‘8 V B SUFFIX Vo.*= Vs 
Ss Ri * "ps(on) 
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TYPICAL CHARACTERISTICS 


'pS(on) — DRAIN SOURCE ON RESISTORS (OHMS) 


t — TIME (us) 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) 


Vin/V_ — “OFF” ISOLATION (dB) 


'DS(on) VS 
Temperature 


-—-— 
ar es 
al 
a ae 
+ 
Ba 
| 
nes! ena 
=a ae 
Re ae 
aa 


-50 -25 0 25 50 75 100 125 
T — TEMPERATURE (°C) 


Switching Time vs Vp 
and Temperature 


eee eH 
Ce 
cn 
a 
0 


—-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Vin vs Temperature 


AZ 
Te 


T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


SETI TTT PTT 
NATE TTT TA 


= \ 

ON Sit 

TIM ETI VRS 
LT 


V+= +12 V, V- = 18 V 
Vp =0,R, =752 
Vin = 220 mV RMS 


f — FREQUENCY (Hz) 


C — CAPACITANCE (pF) 


< 
£ 
| 
2 
Ww 
c 
c 
2 
oO 
> 
a 
(3 
> 
” 
2 
=) 
| 


Capacitance vs Vp 


| | CAPACITANCE IS | 


MEASURED FROM 
TEST TERMINAL | 
TO COMMON. 


0 
—10 -8 -6 -4 -2 2 4 6 8 10 


Vp — DRAIN VOLTAGE (VOLTS) 


IS(off) vs Temperature 


Supply Current 
vs Temperature 


25 50 75 100 125 
T — TEMPERATURE (°C) 


Equivalent “OFF” Circuit 


Typical delay, rise, 


switching transients 


fall, settling times, and 
in this circuit. 


lf RGeEN, RL or CL is increased, there will 
be proportional increases in rise and/or fall 


RC times. 


Vin — LOGIC INPUT VOLTAGE 


Vo — OUTPUT VOLTAGE (VOLTS) 


ane 
emer 
me's 
Ld 


aes oe Oe 
I 
cco 


|| Voen=*5V| | 


tL) 
| {| 
dy 

mit 


Yoens™ | | | 


ao a ee 
| Yoen=o] | | | | 


= Ae 
an ee me] 

1.0 2.0 3.0 

t — TIME (us) 
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Drivers with Normally Open& 5 


" Siliconix 
Normally Closed FET Switches 
® 
designed for eee BENEFITS 
ae Switching High Frequencies @ Higher Signal Bandwidth Switching Capa- 
bilities 
a Switching in Satellite O OFF Isolation > 60 dB @ 1 MHz 
Applications @ Better Radiation Resistance than PMOS 
Drivers 
# Portable, Battery Operated ei paiiiian | 
® ° @ Minimizes Standby Power Requirements 
Circuits O <1 mW Standby Power 
g Low Signal Distortion Switching *° .. on en MOS or PMOS 
Circuits such as Audio Switching © Constant ON Resistance 


DESCRIPTION 


The DG139 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input INg connected to a 2.5 voltage reference, a positive logic ‘‘0’’ at input INq will turn 
switches 1 and 3 OFF and switches 2 and 4 ON. A positive logic “1’’ at INq will turn switches 1 and 3 ON and switches 
2 and 4 OFF. The normally-grounded VR terminal may be used as an “‘Inhibit” terminal, in which case all switches may be 
held OFF with a positive voltage applied to Vp. In the ON state, each switch conducts equally well in either direction, 
has a series resistance of < 30 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages 
up to 20 V peak-to-peak. Switches have make-before-break action. The DG144 is similar to the DG139, except that it 
contains two FET switches instead of four. It is recommended that the DG190 and DG187 be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 


Flat Package Dual-in-Line Package 


7 TOP VIEW 
TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG139AL DG139AP OR DG139BP 
SEE PACKAGE 5 SEE PACKAGE 11 
Flat Package Dual-In-Line Package 


TOP VIEW 


TOP VIEW 
ORDER NUMBER: 
DG144AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR 
Vin1 = LOGIC “1” INPUT AND Viyya = 2.5 V BIAS 
(POSITIVE LOGIC) 


ORDER NUMBERS: 
DG144AP OR DG144BP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS Storage Temperature ............... 65 to 150°C 
VF to V=, Vogpor Ve oni dike eee eee eens 36 V Operating Temperature (A Suffix)...... 55 to 125°C 
Vp Of VE tO V— ont ec ee eww eee ea eee 36 V (B SUPIX) ow x ao -20 to 85°C 
Wi US o cb cey + teow seta veda hetest hens +22 V Power Dissipation” 

a: ik: a ae I5V Plat Package** ....i20c0.6s0ueu0u eae = 750 mW 
Vr ta Voy or Ving 2.2 keene ea ee eas as eos 25 V APG feb be es teeeknwe on cawes 825 mW 
i 10 Views oe aka ae oe eee ESO RS Oo 25 V * All leads welded or soldered to PC board. 

Ving tO VIND.. csc a ci cee wen eee sa ewees +6 V **Derate 10 mW/°C above 75 C. 

VIN1T Or VINZtOVR ..... eee eee ee eee +6 V ***Derate 11 mW/°C above 75°C. 

VINT Or VIN? toV— 0... ee ee ee eee 30 V “Absolute Maximum Ratings are stress limits only. Exceed- 
Current (Any Terminal) ................--. 30 mA ing these limits may cause device damage. Electrical Charac- 


teristics define the functional operating limits.” 
ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25 C. Lots are sample-tested for AC 


parameters and high and low temperature limits to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC A SUFFIX B SUFFIX V+= 12 V, V—=-18V, Vp =0, Ving =2.5V* 
= Is =-10mA 

2 Drain Soure Pep» «| ~ | v= 10¥ 

r Q Vin1 = 3 V* (SW13 ON), 
A science ae OS I (Oe Vint = 2V* (S24 ON) 
a Vn, soe Channel ON | | -2 | -100 | ae Vo=Vs==10V | viny =3 v2 (sw7,3 ON) 
8 D(on) * 'S(on) Leakage Current 25 ~100 Vp =Vs=-8V Vin1 = 2 V* (SW2 4 ON) 


Input 1 Current, = * 
Input 2 Current, 
1 . ‘ = * A = . * 
Input 1 Current 
11 | ’ 1 
INTH Input 1 Voltage High rap | 60 | oo 50 
12| | 1 Input 2 Current, 120 150 100 100 Ving=3V*, Ving = 2.5 Vv" 
IN2H Input 2 See cee High IN2 /VIN1 = 2. 


See Switching Time Test Circuit 
pe Hon __Twn 8 Tine_ OFF Time 
Source OFF 2% ibe 
of 


Vinid=3 V* 


jo) 

jo) 
e 
> 


Drain OFF - wie 
Channel On ill 


fOffisolation = fOffisolation = Typ ~ 60 dB at 1 MHz** ES a =75 2 


19 Positive Supply Current —c a oe oe 


Hi- Negative Supply Current | Supply Current} | | -2.2 | 2 


Os mA Vin1 = 2 V* or Vinay = 3 V*, One Channel ON 
U Reference Supply 
P Current 
Plt —sCositive Supply Current | 
L Positive f+ Positive Supply Current | Current 
23] Y| 1- fI- Negative Supply Current | Supply a 


uA ViIN1 = Ving = 0.8 V*, All Channels OFF 


Reference a 
Current 


*Vin must be a step function with a minimum rise and fall rate of 1 V/us. 
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vs may be + or — as per 


LODF + NC 


switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


ye 12 V 
O 


LOGIC ‘1 = SW. ON SWITCH 


V+ 


LOGIC INPUT SWITCH 
INPUT toatl OUTPUT 
te’ 10 ns _y 
10 ns toff. S O Vo 
Vg = +10 V A SUFFIX 
SWITCH Vg = +8 V B SUFFIX iy 
INPUT LOGIC 35 pF 
INPUT 
SWITCH 
OUTPUT 3 = 
L 
| a (REPEAT FOR Sz AND S,) 
oO Ss = 3 4 
Ri*+'ps(on) = OVR (DG139) 
OV -18V 
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TYPICAL CHARACTERISTICS 


Vin1— !NPUT 1 THRESHOLD VOLTAGE (VOLTS) t — TIME (us) 'DS(on) — DRAIN SOURCE ON RESISTANCE (OHMS) 


Vin/V — “OFF” ISOLATION (dB) 


'DS(on) YS 
Temperature 


-25 O 
T — TEMPERATURE (°C) 


Switching Time vs Vp 
and Temperature 


0 
—-55 -35-15 5 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


V| N(th) VS Temperature 


—-50 -25 0O 25 50 75 100 125 


T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


TIE TE PTT 
PSEUTTMT PTT TET 

NSU TTT FT 
POTTING TT 
TTT PNET 
UT EIN UT 
LUT PTT Pu 

ve ST ATT EU 


Ve = 0, Ri = 752 
Vin = 220 mV RMS 


f — FREQUENCY (Hz) 


25 50 75 100 125 


Ig(off) ~ SOURCE OFF CURRENT (nA) C — CAPACITANCE (pF) 


| — ON SUPPLY CURRENT (mA) 


Capacitance vs Vp 


CAPACITANCE IS aa 
MEASURED FROM F 4 


TEST TERMINAL 


coment |. 
pec Peele 
ERE PSteeAS 

ancl nine! 


| {| Coiort)_| | [tT 


oLLitT tt | tt | | 


2 4 6 8 10 


—10 -8 -6 -4 -2 0 
Vp — DRAIN VOLTAGE (VOLTS) 


Is (off) vs Temperature 


Supply Current vs 
Temperature 


25 50 75 100 125 


T — TEMPERATURE (°C) 


Equivalent “OFF” Circuit 


0.1 pF 


Typical delay, rise, fall, settling times, and 


switching transients 


in this circuit. 


lf RGEN, Re or Cy is increased, there will 
be proportional increases in rise and/or fall 


RC times. 


Vin — LOGIC INPUT VOLTAGE 


Vo — OUTPUT VOLTAGE (VOLTS) 


Ze 
| 
LP Bae 


Pt tt | | ATT 
| | ft | voens] | oT 


t — TIME (us) 
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2-Channel Drivers with SPST c: 2 
and DPST FET Switches Siliconix 


designed for... BENEFITS 


@ Higher Signal Bandwidth Switching Capa- 
bilities 
O OFF Isolation > 60 dB @ 1 MHz 

® Better Radiation Resistance than PMOS 


& Switching High Frequencies 
& Switching in Satellite 


Applications ieee 
© Bipolar Drivers 

= Portable, Battery Operated @ Minimizes Standby Power Requirements 

Circuits O <1 mW Standby Power 

‘ - P P @ Less Signal Distortion than CMOS or PMOS 

& Low Signal Distortion Switching Switches 

Circuits such as Audio Switching = ee a neieie 
DESCRIPTION 


The DG140 contains four junction-type field-effect transistors (JFETs) designed to function as two double-pole single- 
throw electronic switches. Level-shifting drivers enable low-level inputs (0.8 to 2.5 V) to control the ON-OFF state of each 
switch. With a positive logic ‘’0’’ at the driver input the switches will be OFF. With a positive logic ‘’1’’ at the input the 
switches will be ON. In the ON state each switch will conduct current in either direction, and in the OFF state each switch 
will block voltages up to 20 V peak-to-peak. ON series resistance is < 10 ohms, and ON shunt leakage is < 2 nA. With both 
drivers in the ‘switch OFF” state total power consumption is < 750 uW. Switches have make-before-break action. The 
DG141 is similar to the DG140 except that it contains two SPST switch functions. It is recommended that the DG183 and 
DG180 be used for new designs. 


PIN CONFIGURATIONS 


SCHEMATIC DIAGRAMS 
V+ 


Flat Package 


7 
TOP VIEW 


ORDER NUMBER: 
DG140AL 
SEE PACKAGE 5 


10 
Vp (ENABLE) 


Flat Package Dual-In-Line Package 


TOP VIEW 
TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG141AL DG141AP OR DG141BP 

SEE PACKAGE 5 SEE PACKAGE 11 

*Common to Substrate and Base of Package 

SWITCH STATES ARE LOGIC “1” INPUT 


10 
Vp (ENABLE) 


DG141 
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ABSOLUTE MAXIMUM RATINGS 


og a a a a ee 36 V 
VP VO VES. 66s eset ee we ee ck eee Bw 36 V 
Vip Or VEO Y= 222 co tke en see enn ees wos 32 V 
ip TOV, 54 35k eee c net ewe sees e eh aen cut +22 V 
OU Ws oo g0c ee hes ba Sestoast tuk tas 25 V 
WTS Vis oc ce 88 os eae ee ee Ke ee ee 25 V 
WG 00 WS 6c cine eee hee oe 6318 oes Ree aes 30 V 
NTT VG asc pita y+ eee one ve eh EO ke %D 25 V 
VIN TO VR «v0 boca oe 63.0 Ree Ree Rees bs +6 V 
Current (Any Terminal)................... 30 mA 


ELECTRICAL CHARACTERISTICS 


Storage Temperature ............... -65 to 150°C 

Operating Temperature (A Suffix)....... —55 to 125°C 
(B Suffix)... 2... —20 to 85°C 

Power Dissipation™ 

Flat Package” 2... ccc ee wee eae 750 mW 

WPnDIP’’” «andvece eens anew ebas ss 825 mW 


* All leads welded or soldered to PC board. 
**Derate 10 mW/°C above 75°C. 
***Derate 11 mW/°C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX — Cae 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC ee oe | DG1408, DG141B DG141B V+=12V, V—=-18V, VR=0 
| Drain-Source ee Is = -10 mA, 
IN > ¥. 
fe) 
z a Channel ON FT ne | pet oe Vg=-10V Vin =2.5V" 
Input Current, 
Vv ; “ 
uA 
Input Current, 7: . 
; us ee switching Time Test Circuit 
Source OFF ** pels 
3 Ti 3T Vs =0,Ip=0 
A Drain OFF “ pai 
T ST F Vp =0, Ils =0 f=1MH 
c A Channel ON aie bi ie. aN 
15 Cp(on) + CSi(on) Capacities 2.8 Typ 2.8 Typ D s=0 
16| Off Isolation Typ > 50 dB at 1 MHz** | | RL = 100 2, CL = 3 pF 
18] [I Negative Supply Current || -18 | | T=? | ma} vy = 2.5 V*, One Channel ON 
Ul, Reference Supply 15 
i P 
P ie 
Reference Supply 
-25 -25 


*ViIN must be a step function with a minimum rise and fall rate of 1 V/us. 
**Typical values are for DESIGN AID only, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


LODC + NIP 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vc may be + or ~ as per 
switching time test circuit. VQ is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC “1” = SW. ON 


LOGIC 
INPUT 


tp < 10 ns 
te << 10 ns 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


1-23 


12V 
SWITCH 
INPUT 

SWITCH 

ton +Vg OUTPUT 

toff. -Vs Vo 
LOGIC 
INPUT 


[REPEAT TEST FOR S3 (DG140); 


ag y AND IN, Sz AND Sq (DG140)] 


Vg = '10 V A SUFFIX 
‘8 V B SUFFIX 


ais 

V = Vv —————————— 
o- Vs 

Ri * 'psion) 
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DG140 DG141 


TYPICAL CHARACTERISTICS 


'DS(on) VS 


Temperature Capacitance vs Vp 


CAPACITANCE IS | [| 


MEASURED FROM 
TEST TERMINAL 
TO COMMON. 

\ 


Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 


_ | ee 


a i Ee 


i) 
-10 -8 -6 -4 -2 0 2 4 6 8 10 
Vp — DRAIN VOLTAGE (V) 


C — CAPACITANCE (pF) 


—25 0 25 50 75 100 125 
T — TEMPERATURE (°C) 


'pS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


lf RGen, RL or Cy is increased, there will 
. . ; be proportional increases in rise and/or fall 
Switching Time vs Vp RC times. 


and Temperature IS(off) vs Temperature 


t— TIME (us) 


Roane 
CEE 
Fr oaeeror TT 
Speen eee 
ee 
CPT 
o,0000000 


\ 


snnneceue 
z eee 
a 


Is(oft) - SOURCE OFF CURRENT (nA) 


a(t dh ee 
| CEE Eee 


-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Vin — LOGIC INPUT VOLTAGE 


T — TEMPERATURE (°C) 


Supply Current vs 


VIN (th) vs Temperature Temperature 


| — ON SUPPLY CURRENT (mA) 


ACC 
SCE ECE 
i 
CPs WET 


TAL | tt Tt | 
pu tT tt | | 
Lis ne 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) 


-50 -25 O 25 50 75 100 125 


T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency 


PUTT TTT TAZ TT 

PLT eu = DTT Tl 
bP 

pig at | |e 


‘Ce 100 22 


TAT sy eee 
me at eae Ava 
“OFF” ISOLATION © 20 LOG — v1 


A - DRAIN OF “OFF” SWITCH 2 
B - SOURCE OF OFF” SWITCH 


SIGNAL 


SOURCE B 
Z=502 3 oll 


OFF ISOLATION (dB) 


t — TIME (us) 


iconix 


f — FREQUENCY (MHz) 


©1980 Siliconix incorporated 


psf 


Siliconix 


Drivers with Normally Open & 
Normally Closed Switches 
designed for... BENEFITS 


° ° : . @® Higher Signal Bandwidth Switching Capa- 
@ Switching High Frequencies + 
a Switching in Satellite O OFF Isolation > 60 dB @ 1 MHz 
e ° @ Better Radiation Resistance than PMOS 
Applications bets 
= Portable, Battery Operated oe 


im n @ Minimizes Standby Power Requirements 
Circuits © <1 mW Standby Power 


e e e e . ® Less Signal Distortion than CMOS or PMOS 
= Low Signal Distortion Switching Switches 


Circuits such as Audio Switching © Constant ON Resistance 
DESCRIPTION 


The DG142 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input INgz connected to a 2.5 voltage reference, a positive logic ‘‘0’’ at input IN 7 will turn switches 
1 and 3 OFF and switches 2 and 4 ON. A positive logic ‘’1’’ at INq will turn switches 1 and 3 ON and switches 2 and 4 OFF. 
The normally-grounded VR terminal may be used as an “‘Inhibit’’ terminal, in which case all switches may be held OFF with 
a positive voltage applied to Vp. In the ON state, each switch conducts equally well in either direction, has a series resistance 
of < 80 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 20 V peak-to-peak. 
Switches have make-before-break action. The DG143 is similar to the DG142, except that it contains two FET switches 
instead of four. It is recommended that the DG191 and DG188 be used for new designs. 


SCHEMATIC DIAGRAMS 


V+ 
11 


PIN CONFIGURATIONS 


Flat Package 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBERS: 
DG142AP OR DG142BP 
SEE PACKAGE 11 


TOP VIEW 
ORDER NUMBER: 
DG142AL 
SEE PACKAGE 5 


Dual-In-Line Package 


Flat Package 


TOP VIEW 


a 
ORDER NUMBER: 
DG143AL 

SEE PACKAGE 5 

*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR 
Vin1 = LOGIC “1” INPUT AND Viqya = 2.5 V BIAS 
(POSITIVE LOGIC) 


ORDER NUMBERS: 
DG143AP OR DG143BP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS Storage Temperature ............... -65 to 150°C 
Ve to V=, Vp or Vs. 2% 18s een oda oh es 36 V Operating Temperature (A Suffix)...... —-55 to 125°C 
Wp or. VE tO Voi. tee cess ee euev aces 36 V (B Suffix)... ... —20 to 85°C 
WY OVE 6 én ce bree een unsound coe Bled +22 V Power Dissipation” 

VETOVR . ccc ccc ee cee cennuuleseueen 25° ° PiatPackage*” 2 cece ew aseva eats bes 750 mW 
V+toVIN1 Or VINQ... 2... eee eee eee eee IBV 14 Pin BIR on cond ee ee eH EOS OSG R ED 825 mW 
WE M6 Ven co coed een bawiaeakeueenaeas 25 V “All leads welded or soldered to PC board. 

Wifi 10 VINO... 500 se seca cee e eer deewns i6¥ **Derate 10 mW/°C above 75 C. 
VINTOrVIN2tOVR .......00 0c cece eee +6 V ***Derate 11 mW/°C above 75°C. 

VINT Or VIN2 toV—.. 0. eee eee eee 30 V “Absolute Maximum Ratings are stress limits only. Exceed 
Current (Any Terminal) .............2200- 30 mA ing these limits may cause device damage. Electrical Charac- 


teristics define the functional operating limits.’ 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25 C. Lots are sample-tested for AC 


parameters and high and low temperature limits to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC A SUFFIX | SO BSUFFIX =—s | «UNIT V+=12V, V- =-18V, VR =0, Ving = 2.5V* 


n repete, ~ t ce 
cinsboatns Ving = SV" te 4:00). 
— : 
=| ID(off) pamseail ss - rvpsievives stay) Vint = 3.V* (SW 4 OFF) 
Jp ae Channel ON te Vp = Vs = -10V Vini = 3.V* (SWy,3 ON), 
8 Dion) * 'S(on) Leakage Current Vini = 2 V* (SW2 4 ON) 


| femme tae Veta tw Pepetapep et = vanes 

fox ieee Peet op pp] Peeannnaey 
A 

1110 }idH emia ei = | co | 0 ee ee 100 Vint =3V* 

12) Hinow nt 2 oto a 120 | co | oo | 150 a 100 ViIn2=3V*, Ving =2.5V" 


| [oer or tre | fe PP 


D 
Source OFF ** ae 
y => = 
A Drain OFF ibid 
16 o CDi(off) Pp dieenie 2.4 Typ 24 Typ Vp =0, 15 =0 f=1MHz 
Cc Channel ON ** ae 


18 Off Isolation Typ > 60 dB at 1 MHz** RL =752 


E — cs oe a or 


20 = Negative Supply Current Supply Current | 2 2 mA Vin1 = 2 V* or Vin = 3 V*, One Channel ON 


| 

21 |U Reference Supply 
Pp Current 

22 Plis Positive Supply Current Positive i+ Positive Supply Current Current 
L 

23 y[I- Negative Supply Current i Negative Supply Current | Supply Current 


uA Vini = Ving = 0.8 V*, All Channels OF F 


Reference Supply 
24 
Current 


*ViN must be a step function with a minimum rise and fall rate of 1 V/us. 


**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. LOGE +e 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vs may be + or ~— as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


2.5V 12V 
LOGIC “1” = SW. ON ee 0 Mt 
LOGIC SWITCH 
INPUT ton. +Vs OUTPUT 
ty < 10 ns toff. —V 
’ Ss OV 
te < 10 ns 0 
Vg = +10 V A SUFFIX 
Vg = +8 V B SUFFIX 
SWITCH CL 
INPUT LOGIC 35 pF 
INPUT 
SWITCH 
OUTPUT — Rp == 
07 Vs =—— (REPEAT FOR S3 AND Sy) 
RL*'"Ds(on) = Ad Be (DG142) 
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TYPICAL CHARACTERISTICS 


'DS(on) VS 
Temperature Capacitance vs VD Typical delay, rise, fall, settling times, and 


switching transients in this circuit. 
== a CAPACITANCE IS 
MEASURED FROM 
TEST TERMINAL 
= TO COMMON. 


1D SS 


C — CAPACITANCE (pF) 


25 50 75 100 125 -10 -8 -6 -4-2 0 2 4 6 8 10 
T — TEMPERATURE (°C) Vp — DRAIN VOLTAGE (VOLTS) 


'DS(on) ~ DRAIN-SOURCE RESISTANCE (OHMS) 


lf RGEn, Re or Cy is increased, there will 
Switching Time vs Vp be proportional increases in rise and/or fall 


and Temperature Is(off) VS Temperature RC times. 


t— TIME (us) 


Is(off) ~ SOURCE OFF CURRENT (nA) 


Vin — LOGIC INPUT VOLTAGE 


0 
—55 -35-15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Supply Current vs 


VIN (th) YS Temperature Temperature ote 
| Vgen=*5V) a 
oe a oe SW. 1& 3 ARE ON 


SW. 2 & 4 ARE OFF 


eee 
Py er 
Pt | Woewery [| | 
 eg:dciiietinnblicie estalacntoensal 
pt ttt tt yt YT 
pt it | tt tty 
WA Tt yt TT 


Pt tt | | ATT 
bedcdel Mount ft | 


Vin 1—!NPUT 1 THRESHOLD VOLTAGE (VOLTS) 
| — ON SUPPLY CURRENT (mA) 


-50 -25 0 25 50 75 100 125 50-25 0 25 50 75 100 125 


T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Vg — OUTPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency Equivalent “OFF” Circuit 


| | A | Yoen = -8 ia 

: : Pt TA | tT tT YT 

velo EY cout Pt tt TT TT Tt 
Va=0,R, = 752 ESL... hee 


Vin/V_ — “OFF” ISOLATION (dB) 


Vin = 220 mV RMS 1.0 2.0 3.0 4.0 
t — TIME (us) 


f — FREQUENCY (Hz) 
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DG145 DG146 


iconix 


Ds 


Siliconix 


Drivers with Normally Open & 
Normally Closed FET Switches 


designed for os BENEFITS 


e e e . @ Higher Signal Bandwidth Switching Capa- 
# Switching High Frequencies bilities 


6 ° a 2 O OFF Isolation > 60 dB @ 1 MH 
= Switching in Satellite ; solation : 


Better Radiation Resistance than PMOS 


Applications Drivers 
© Bipolar Drivers 
# Portable, Battery Operated @ Minimizes Standby Power Requirements 
Circuits O <1 mW Standby Power 
@ Less Signal Distortion than CMOS or PMOS 
& Low Signal Distortion Switching Switehes 


O Constant ON Resistance 


Circuits such as Audio Switching 


DESCRIPTION 


The DG145 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input IN2 connected to a 2.5 voltage reference, a positive logic ‘‘0”’ at input IN q will turn switches 
1 and 3 OFF and switches 2 and 4 ON. A positive logic ‘’1’’ at INq will turn switches 1 and 3 ON and switches 2 and 4 OFF. 
The normally-grounded VR terminal may be used as an “‘Inhibit’’ terminal, in which case all switches may be held OFF with 
a positive voltage applied to VR. In the ON state, each switch conducts equally well in either direction, has a series resistance 
of < 10 ohms, and a shunt leakage of <2 nA. In the OFF state the switches will hold off voltages up to 20 V peak-to-peak. 
Switches have make-before-break action. The DG146 is similar to the DG145 except that it contains two FET switches 
instead of four. It is recommended that the DG189 and DG186 be used for new designs. 


PIN CONFIGURATIONS 


Flat Package 


11 


TOP VIEW 


ORDER NUMBER: 
DG145AL 
SEE PACKAGE 5 


Flat Package 


Dual-In-Line Package 


TOP VIEW 


Cr VIER 
ORDER NUMBER: 
DG146AL 
SEE PACKAGE 5 

*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR 
Vin1 = LOGIC “1” INPUT AND ViIN2 = 2.5 V BIAS 
(POSITIVE LOGIC) 


ORDER NUMBERS: 
| DG146AP OR DG146BP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS 


Ve to V— VO VS 266 (5b ok dw ew eee es 36 V 
VD OF VG TO V= . cnn eens eee eee eee es 32 V 
Mi 08 VG ont ke cere cede UHR eS RaY EEE ewes +22 V 
Ce td” er er a en a 25 V 
Vtto VIN OF VINO «oe csk wae aces waseans 25 V 
VAIO VS, ca caw ee ds oe S095 ee RRR KO RES 25 V 
Vit TO. VINGs aden 6 eee bed Ow Seda eS +6 V 
VINTOrVIN2ZtOVR....... eee ee +6 V 


VIN1 or Ving2 to V— 


Current (Any Terminal) ee ee ee 30 mA 

Storage Temperature ............... -65 to 150°C 

Operating Temperature (A Suffix)....... —55 to 125°C 
(B Suffix)... 2... —20 to 85°C 

Power Dissipation” 

Flat Package** ................0004.. 750 mW 

147M DIP * ona eben eee ac ensnends 825 mW 


* All leads welded or soldered to PC board. 
**Derate 10 mW/ °C above 75°C. 
***Derate 11 mW/°C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 


parameters and high and low temperature limits to assure conformance with specifications. 


MAX LIMITS 


. V+=12V, V—=—18 V, VR = 0, Ving = 2.5 V* 


= 


Drain-Source 


S 
3 IW icons Source OFF i 
fe) 
4\ Leakage Current 
1 a ae 
sla Drain OFF | | 10 | 1000 
i ee Channel ON fp 
8 Dion) * 'S(on) Leakage Current a nn ie 
Input 1 Current 
; 
9 INTL Input 1 Voltage Low por] on} | 


Input 2 Current 

10 I ‘ 1 
Input 1 Current 

11 | ‘ 1 


Input 2 Current, 


14] feat ott Tun orrtime | | 28 


esi Seer OFF ** 


Cs (off) esi Seer oe 


i 


5 = 10V, Vp = -10V 
300 “S 8V.Vp=-8V ViN1 = 2V* (SWy 3 OFF), 


jo) 
oO 


Vin1 = 3 V* (SWy 3 ON), 
Vini = 2" (S24 ON 


= 8V,Vs=-8V 


ViIN1 = 3 V* (SW, 3 ON), 
Vinid=2Vv* (SW2 4 ON) 


Vin1d=2V* 
Vinz2=2V*,Vin1 = 2.5 V" 
HA 
Vin1 = 3V* 
Ving =3 V", Vina = 2.5 V* 
See Switching Time Test Circuit 


Typ Vs -0,Ip = 0 


Drain OFF ** #e 
F Vp > lig = f = H 
Sati sn ei a ee ° i ‘ : —_ 
Channel ON rial ae 
" — ; ven Capacitance ne ee 


18 loffisolation = Isolation Typ > 50 dB at f = 1 MHz** | Ry = 100 2, C, = 3pF 


-2.2 P é 
mA Vin1 > 2V‘° or Viny = 3 V*, One Channel ON 


20 I= Negative Supply Current Supply Current} 

| a ac 
Pp Current 

22 (| ae Positive Supply Current 

23/Y i— Negative Supply Current | i— Negative Supply Current | a 


Vinid > VIN2 = 0.8 V*, All Channels OF F 


| 
. zen “ att 
Current 


*ViN must be a step function with a minimum rise and fall rate of 1 V/us. 


**Typical values are for DESIGN AID ONLY, not quaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


LODF + NIP 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vs may be + or — as per 
switching time test circuit. VQ is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC “1° = SW. ON 


LOGIC 3V 
INPUT 

t, < 10 ns 2.5V 
te << 10 ns 0 


SWITCH yy 
INPUT s 


SWITCH ‘ 0.1 
OUTPUT 


ton loff 


Vo= 


on: +Vs 
totf. -Vs 
Vg = #10 V A SUFFIX 
Vs = +8 V BSUFFIX 


Ve 
SRit+tpsion) = OVR (DG 145) 
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2.5V 12V 
SWITCH O V+ 
INPUT 


SWITCH 
OUTPUT 


LOGIC 
INPUT 


Re 


(REPEAT FOR S3 AND Sa) 
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TYPICAL CHARACTERISTICS 


"DS(on) YS 
Temperature Capacitance vs Vp Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 


TEST TERMINAL 
TO COMMON. 


C — CAPACITANCE (pF) 


'DS{on) — ORAIN-SOURCE ON RESISTANCE (OHMS) 


25 50 75 100 125 


T — TEMPERATURE (°C) Vp - DRAIN VOLTAGE (V) 
lf RGeEn, RL or Cy is increased, there will 


Switching Time vs Vp be proportional increases in rise and/or fall 
and Temperature IS(off) Vs Temperature RC times. 


t — TIME (us) 


Bite 


Ig(of#) - SOURCE OFF CURRENT (nA) 


Vin — LOGIC INPUT VOLTAGE 


a7,.=—— eee 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) fi 
Ee 


> 


-55 -35 -15 5 25 45 65 85 105 125 


Supply Current vs JL LE 
VIN(th) YS Temperature Temperature g Pp Veit t 


PIAL | Tt | TT 
UE i cos sa ome ean 


ALL SWITCHES “OFF’’— 
iNT 


Vin 1— !NPUT 1 THRESHOLD VOLTAGE (VOLTS) 
| — ON SUPPLY CURRENT (mA) 


-50 -25 0 25 50 75 100 125 —-50 -25 0 25 50 75 100 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Pea 
“OFF” Isolation vs Ry PIAL TE | TE EE 
and Frequency i | | EE tT CE 
(est se me a 

bet | 

Ian 


CCT Tae Te 
Uc 
Ca aT soon wT 
Camere I CAC 

CHA C Sa uit cane 


ll Iv! es a we 
A - DRAIN OF “OFF” SWITCH 


B - SOURCE OF “OFF” SWITCH 


OFF ISOLATION (dB) 


t — TIME (us) 


f — FREQUENCY (MHz) 
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2-Channel Drivers with SPST c:s 
and DPST FET Switches Siliconix 


designed for eee BENEFITS 


e ° e , @ Higher Signal Bandwidth Switchin - 
= Switching High Frequencies a cicada 3 
wi Switching Te Satellite O OFF Isolation > 60 dB @ 1 MHz 
‘ e @ Better Radiation Resistance than PMOS 
Applications Drivers 


O Bipolar Drivers 


= Portable, Battery Operated @ Minimizes Standby Power Requirements 
Circuits O <1 mW Standby Power 
. . : : ‘ @ Less Signal Distortion than CMOS or PMOS 
# Low Signal Distortion Switching Switches 
Circuits such as Audio Switching — 
DESCRIPTION 


The DG153 contains four junction-type field-effect transistors (JFETs) designed to function as two double-pole single- 
throw electronic switches. Level-shifting drivers enable low-level inputs (0.8 to 2.5 V) to control the ON-OFF state of each 
switch. With a positive logic ‘’0’’ at the driver input the switches will be OFF. With a positive logic ‘’1’’ at the input the 
switches will be ON. In the ON state each switch will conduct current in either direction, and in the OFF state each switch 
will block voltages up to 15 V peak-to-peak. ON series resistance is < 15 ohms, and ON shunt leakage is < 2 nA. With both 
drivers in the “switch OFF” state total power consumption is < 750 uW. Switches have make-before-break action. The 
DG151 is similar to the DG153 except that it contains two SPST switch functions. It is recommended that the DG180 and 
DG183 be used for new designs. 


PIN CONFIGURATIONS 


Flat Package 


SCHEMATIC DIAGRAMS 


11 


Dual-In-Line Package 


TOP VIEW 


TOP VIEW 
ORDER NUMBER: ORDER NUMBERS: 

DG151AL DG151AP OR DG151BP 
SEE PACKAGE 5 SEE PACKAGE 11 


Vp (ENABLE) 


Flat Package 


OFF 
ON 


scp VIEW 
ORDER NUMBER: 
DG153AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 


SWITCH STATES ARE FOR LOGIC “1” INPUT 


10 
Vp (ENABLE) 
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal)... .6 0500s e ea ees 30 mA 
Storage Temperature .........-...... 65 to 150°C 

ee) Gre eae Pane YR eA ae ae RR ate Operating Temperature (A Suffix)...... =55 to 125 C 

Vil WO Nee cand eee eee eee eae eee eee Re 32 V ie Suffixh ok. ~90 to 85°C 

WH 80 VSiodecec eco bY en dt ow ea cee we eR +22 V Foner Dissipation” 

ve . ae tee econ ccaen ce y Fiat Package®* ..<.sasccneeaveusssave 750 mW 
aaa 4 Fin DIP Vk cali ceaextanaiee G2 

VE Ses he eH Tee eR ee ee 25 V * All leads welded or soldered to PC board. 

Vint 0S VR 6 14s 4 ee ee awh eR ewe ees +6 V **Derate 10 mW C above 75°C. 

VIN OF VIND 1S VE sc ee eect ce eee betaeea +6 V ***Derate 11 mW/"C above 75°C. 

VIN Or VIND 10 V— «ssc tees eee sean s 30 V 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 

All DC parameters are 100% tested at 25 C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC DG151A, beh ee ue UNIT V+=15V, V—-=-15V, Vp =0 
‘| Iroston) Drain-Source Sel Vp=7.5V Is = —10 mA, 
on . 
ON Resistance = Vin = 2.5 V* 
fe) 
77] Channel ON ee a Vo=Vs=-75¥ be sees 
Input Current, me * 
uA 
Input Current, 
1 Vin =2.5 V* 
11 Turn-ON Time 
se cr a2 | Seeeateen ten tans 
D 
Source OFF = slay 
V — l = 
A Drain OFF pai =e 
T ST F Vp = 0, I> = f= 


Z Channel ON np — _ 7 
15)" | Cp(on) + Cs(on) em et — 2.8 Typ 2.8 Typ Vp=Vs=0 
Off isolation = Isolation Typ > 50 dB at 1 MHz** L | R~_ = 100 2, CL = 3 pF 


Bl s 

g|U Reference Supply 

9} p Current 

ol? 

L I+ Positive Supply Current == 
Y}i- Negative Supply Current 


ee a Supply 
Current 


*ViN must be a step function with a minimum rise and fall rate of 1 V/us. 


+ 
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. LODC + NIP 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vo may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. +15V 
V+ 


SWITCH 
INPUT 


LOGIC “1” = SW. ON 


SWITCH 


LOGIC ta OUTPUT 
INPUT toe -V. Yo 
ty << 10 ns off: ~"'s 
te << 10 ns 
LOGIC 
INPUT 
SWITCH 
INPUT 
(REPEAT TEST FOR S3 (DG153) 
_— i ay _asy AND Ip, Sp AND Sq) (DG153) 
OUTPUT ~ 
Vg = +7.5 V A SUFFIX Ry 


Vg = *5.5VBSUFFIX YO" Ys @- 
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TYPICAL CHARACTERISTICS 


DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


t — TIME (us) 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) 


OFF ISOLATION (dB) 


'DS(on) YS 


Temperature Capacitance vs Vp Typical delay, 


conan Hi 
CECE 
CEE 
FCCEEE EE 


| 
C — CAPACITANCE (pF) 


ill 


25 50 75 100 125 
T — TEMPERATURE (°C) Vp — DRAIN VOLTAGE (V) 


rise, fall, settling times, and 


switching transients in this circuit. 


If RGEN, Ri or Cy is increased, there will 
be proportional increases in rise and/or fall 


Switching Time vs Vp RC times. 


and Temperature IS (off) vs Temperature 


‘Corer 
Coe Z er, 
0.8 

6 ete 
Sccseee88 


0.4 i a a 


CoN 
COM 


DL 
PIN | TT 


Vin — LOGIC INPUT VOLTAGE 


Ig(oft) — SOURCE OFF CURRENT (nA) 


Vp = +10V 


—55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Supply Current vs 
VIN vs Temperature Temperature 


APs 
S77 CS, ae 


| — ON SUPPLY CURRENT (mA) 


Vo — OUTPUT VOLTAGE (VOLTS) 


T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


anil ibaa 


TT] scones 
= 3 pF 

ye Pe = 002 | ITT 

a = 

111 Min 


| “OFF” ISOLATION © 20 LOG iv | 


A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF” SWITCH 


f — FREQUENCY (MHz) 
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= 


0 


mee 
CTT 
Sann 40 


se a 


t — TIME (us) 
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DG152 DG154 


iconim 


2-Channel Drivers with SPST _ 5 
and DPST FET Switches moore 


designed for eee BENEFITS 


ee Switching High Frequencies @ _ Signal Bandwidth Switching Capa- 
ities 
= Switching in Satellite © OFF Isolation > 60 dB @ 1 MHz 
Applications ® Better Radiation Resistance than PMOS 
Drivers 
= Portable, Battery Operated See Ene | 
. : @ Minimizes Standby Power Requirements 
Circuits © <1 mW Standby Power 
‘ « ‘ ‘ ‘ Less Signal Distortion than CMOS or PMOS 
& Low Signal Distortion Switching “a. °°: +#o 
Circuits such as Audio Switching © Constant ON Resistance 


DESCRIPTION 
The DG154 contains four junction-type field-effect transistors (JFETs) designed to function as two double-pole single- 
throw electronic switches. Level-shifting drivers enable low-level inputs (0.8 to 2.5 V) to control the ON-OFF state of each 
switch. With a positive logic ‘’0’’ at the driver input the switches will be OFF. With a positive logic ‘1’ at the input the 
switches will be ON. In the ON state each switch will conduct current in either direction, and in the OFF state each switch 
will block voltages up to 15 V peak-to-peak. ON series resistance is < 50 ohms, and ON shunt leakage is << 2 nA. With both 
drivers in the ‘switch OFF” state total power consumption is < 750 wW. Switches have make-before-break action. The 
DG152 is similar to the DG154 except that it contains two SPST switch functions. It is recommended that the DG181 (or 
DG182) and DG184 (or DG185) be used for new designs. 


PIN CONFIGURATIONS 


Flat Package Dual-In-Line Package 


SCHEMATIC DIAGRAMS 
V+ 


11 


TOP VIEW 


TOP VIEW 
ORDER NUMBER: 
DG152AL 
SEE PACKAGE 5 


ORDER NUMBERS: 
DG152AP OR DG152BP 
SEE PACKAGE 11 


Vp (ENABLE) 


Flat Package Dual-In-Line Package 


TOP VIEW 
TOP VIEW 


ORDER NUMBER: ORDER NUMBERS: 
DG154AL DG154AP OR DG154BP a 
R 
SEE PACKAGE 5 SEE PACKAGE 11 


*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR LOGIC ‘1 INPUT 
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) .................. 
Storage Temperature ............... —65 to 150°C 
LRRD RS RM RES SE SS ae eS Operating Temperature (A Suffix). ...... —55to 125°C 
CA eek ae WIAA SE Bee Oe ee ee (B Suffix) eee —~20 to 85°C 
_Yeee Gaetan ee hae oe ee bee ey eu Power Dissipation” 
(ARLP NERA EH ERE T ER ee Fiat Package” cca wna ae eee whew ea & 
ike Se eST ESE SERS EHO eS 4: Pi BIR’ oc ead 4 46 ee oe web oe oO 
SEE GS SESS HART SOSH ES ee aes *All leads welded or soldered to PC board. 
VIN1 to VIN2 SOF aE TAMAR ESR ET OR OR ee **Derate 10 mWw/°C above 75°C. 
Vinit OF VING TO VAR i c- ccc cee w came wees ***Derate 11 mW/°C above 75°C. 
VIN1 OF VIN2tOV— ... 2. eee eee ee eee eee “Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 


ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


pSlLOd cSsl9Oad 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 


TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC DG152A, DG154A 


V+=15V, V—=-15V, Vp =0 


2 

3/S 

6) H 
7 
8 


ID(off 
a peakege Cums ft Vp = 8.8 V, Vs = -5.5V 
Channel ON Vp=Vs=-7.5V - ; 
Leakage Current Vex - Vin=2.5V 
p= Vs =-5.5 V 


Input Current, 
HNL - 
Input Voltage Low 
Ea 
11 Turn-ON Time 
aa ——————————EE Sie Switching Views Toad Gira 


D * 
Source pet * belied 
. Drain OFF mee =* 
f= H 
Channel ON slg me 


}16] [Offisolation = iE Typ > 60dBat I MHz*t PRL=752 ssi 


18) « 

U Reference Supply 15 

P R Current . 

P 

L | 5 | 
¥ Negative Supply Current 4 


ms Ir Reference Supply -25 -25 
Current 


*VIN must be a step function with a minimum rise and fall rate of 1 V/us. 


| SOUIJIMS Bojpuy 


uA Vin = 0*, All Channels OFF 


“* . : : ; LODC + NC 
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


+15V 
LOGIC “1” = SW. ON gp ’ 
= Sw. INPUT 
LOGIC SWITCH 
INPUT ton *Vg OUTPUT 
tr <10ns toff: -Vg Vo 
te << 10 ns (A 
LOGIC a 
SWITCH INPUT aed 
INPUT 0 
[REPEAT TEST FOR S3 0 
SWITCH (DG154); AND IN», S 
Ov -15V ‘ 2r"2 
OUTPUT = AND Sy, (DG154)] =] 
Vg = +7.5 V A SUFFIX Rp —T 
Ve=+55VBSUFFIX Yo-Vs 
s Ri + "ps(on) D9 
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DG152 DG154 


'DS(on) ~ DRAIN SOURCE 


iconix 


TYPICAL CHARACTERISTICS 


r VS 
DS(on) Typical delay, rise, fall, settling times, and 


Temperature Capacitance vs Vp switching transients in this circuit. 


CAPACITANCE IS 
MEASURED FROM 
TEST TERMINAL 

4 F TO COMMON. 


ON RESISTANCE (OHMS) 
C — CAPACITANCE (pF) 


-25 0 25 50 75 
T — TEMPERATURE (°C) 


“0 <8 =6 -4 =2 


Vp — DRAIN VOLTAGE (Vv) lf RGEN. Ri or Cy is increased, there will 
be proportional increases in rise and/or fall 


Switching Time vs Vp 
and Temperature IS(off) VS Temperature 


3 
S 


= 
=] 
—) 


t— TIME (us) 
Is(off) — SOURCE OFF CURRENT (nA) 


Vin — LOGIC INPUT VOLTAGE 


—55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Supply Current vs = po 
RES ESSERE 


COREE 
cae 
Ce 
Fee 


agate 
Eee 
SSAC ERS 
i, . 
ae 


Vin — INPUT THRESHOLD VOLTAGE (VOLTS) 
| — ON SUPPLY CURRENT (mA) 


25 50 75 100 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency Equivalent ‘‘OFF’’ Circuit 


Ls esas agree 
Rive ewes 
we j ee ee 
tah MNT ceiiceas2ak 
UT PUTT aS | tf 


V+=+12V,V—=-18V 
VR = Oo, Ri =752 
Vin = 220 mV RMS t — TIME (us) 


Vin/Vi — “OFF” ISOLATION (dB) 


f — FREQUENCY (Hz) 
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Drivers with Differentially ,: 2 
Driven Normally Open and = *" 
Normally Closed FET Switches 


designed for eee BENEFITS 


E€9L9Od LOLOG 


@ Higher Signal Bandwidth Switching Capa- 


& Switching High Frequencies 


bilities 
e e e e H 
* a @ Better Radiation Resistance than PMOS 
Applications Drivers 


O Bipolar Drivers 


a Portable, Battery Operated ® Minimizes Standby Power Requirements 
Circuits O <1 mW Standby Power 
. ‘ : . ; @ Less Signal Distortion than CMOS or PMOS 
# Low Signal Distortion Switching Switches 
Circuits such as Audio Switching a ee 


DESCRIPTION 


The DG163 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input IN2 connected to a 2.5 voltage reference, a positive logic ‘’0”’ at input IN 7 will turn switches 
1 and 3 OFF and switches 2 and 4 ON. A positive logic ‘1’ at IN 7 will turn switches 1 and 3 ON and switches 2 and 4 
OFF. The normally-grounded VR terminal may be used as an ‘“‘Inhibit’’ terminal, in which case all switches may be held 
OFF with a positive voltage applied to Vp. In the ON state, each switch conducts equally well in either direction, has a 
series resistance of < 15 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 
15 V peak-to-peak. Switches have make-before-break action. The DG161 is similar to the DG163, except that it contains 
two FET switches instead of four. It is recommended that the DG186 and DG189 be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 


Flat Package Dual-In-Line Package 11 


- SOUIIMS Bojpuy 


TOP VIEW 


7 8 
TOP VIEW 


ORDER NUMBERS: 
DG161AL 


ORDER NUMBERS: 
DG161AP OR DG161BP 


DG161 v- 


SEE PACKAGE 5 SEE PACKAGE 11 11 2, 
Flat Package S4 
3 
1 
D2 
, | Bes 
IN, o——K 
in 
5 
D3 
6 
sak wee” Vv, 7 0) 
eee 


R 


ORDER NUMBER: DG163AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 
SWITCH STATES ARE FOR Vind = LOGIC “1”. INPUT AND 


Ving = 2.5 V BIAS (POSITIVE LOGIC) 


xKIUODI 
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DG161 DG163 


iconix 


ABSOLUTE MAXIMUM RATINGS Current (Any Terminal)............-.--0-. 30 mA 


Nhs ty Wi, ee xn nein wbda eu en caiaueevn 36 V Storage Temperature ............045: —65 to 180°C 
VttoVp orVS .. cc. eee e cece cece eee 36 V Operating Temperature (A Suffix) i Be 65 to 126 
Vo @r VST V— siawtcinw ene eseeG aa dees 32 V a ae (B Suffix)... .... ~20 to 85 C 
er reer er err. ee Cs lili 

UVR crue weeehs oes tion Renee wes BG FIRE OOS 2 a ae nin Eta ee Be oe erga 
V+to VIN or VIN2 oe oe a eon keweuncnte 25 V IAP OIE” Ce we eee ete eo hE we Se ee 825 mW 
ee a 25 V * All leads welded or soldered to PC board. 

Wild 10 VIN: vk x ce eeecen as ese @ a we ho es +6 V “"Derate 10 mW/'C above ied on 

VIN OF VINO TO VR wu cc eee ae ecw ae we +6 V “"Derate 11 mW/'C above 75 C. 


WIN OF VINO TO V— c6 ceca Venn wares vee 30 V “Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 


EN 


15 To 
pet 


TEST CONDITIONS, UNLESS NOTED: 
V+ = 15 V, V—=—15 V, Vp =0, Ving = 2.5 V* 


CHARACTERISTIC 


Ig = -10 mA 
ViIni1 = 3 V* (SW73 ON), 
Vini = 2 V* (SW2 4 ON) 


Drain-Source 


DS(on) ON Resistance 


" Source OFF 
S(off) Leakage Current = 5.5 V,Vp=-5. REEETATERESI Vv 

Vin1 = 2 V* (SW 3 OFF), 
T . : 
ali Drain OFF Vo = 7-5V, Vs = -7-5V | Vin = 3 V* (SW2 4 OFF) 
H Dioff) Leakage Current 


Channel ON 
Leakage Current 


Vp=Vs=-7.5V 


| Input 1 Current, 3 
INTL Input 1 Voltage Low 
Input 2 Current 
1 | : ; 
uA 
Input 1 Current 
1 ’ 
Input 2 Current 
12 I : = * = * 


[en twnowtime | dt a] dT i | 
Tia), ior Tarn OFF Time 


es ze 
a Od 
A : ** ** 
Ce om 
fsareon ere |p| | [aie] 


fOff isolation = Isolation Typ > 50 dB at 1 MHz** zz Ry = 100 2, Cy = 3 pF 


Positive Supply Current or or co 


HI- —Negative Supply Current | Supply fI- Negative Supply Current | | 


Reference Supply 
ood 


Enh Positive }l+ Positive Supply Current | Current 


Y|i_ 
ca al agains Supply Gurren a — uA | Vint = Ving = 0.8 V*, All Channels OFF 


Reference Supply 
Current 


*“ViN must be a step function with a minimum rise and fall rate of 1 V/us. 
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. LODF + NIP 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


— 
a 
eae [| ., [wertevve teu] 
ee 
ne Wp=Vs=-75V__ 


VIN1 =3 V* (SW1 3 ON), 


I + | 
Dion) S(on) ViIN1=2V" (SW2 4 ON) 


oO eh A allustietad sa 


Vin2=2V*, Vina = 2.5 V* 


See Switching Time Test Circuit 


mA VIN1 = 2 V* or Viny = 3 V*, One Channel ON 


LOGIC "1" = SW. ON SWITCH 


1 
roGIG INPUT SWITCH 
tp <10ns ton. *Vs OUTPUT 
ty << 10 ns toft. —Vs OVo 
Vg = +7.5 V A SUFFIX 
SWITCH Vg = 5.5 V B SUFFIX 7 
|S 
INPUT LOGIC 35 pF 
INPUT 
SWITCH 
OUTPUT ‘ aot 
L 
Vn =V (REPEAT FOR S2 AND Sz) 
o*Vs = 3 4 
Ri*'psion) = O VR (DG163) 


OV —15 V 
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TYPICAL CHARACTERISTICS 


'DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


t — TIME (us) 


Vin 1 — INPUT 1 THRESHOLD VOLTAGE (VOLTS) 


OFF ISOLATION (dB) 


'DS(on) VS 
Temperature 


EE I 


A ll 
A 


0 25 50 75 100 125 
T — TEMPERATURE (°C) 


Switching Time vs Vp 
and Temperature 


0 
—55 -35-15 5 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


VIN (th) vs Temperature 


—-50 -25 0 25 50 75 100 125 
T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


f — FREQUENCY (MHz) 


Typical delay, rise, fall, settling times, and 
Capacitance vs Vp switching transients in this circuit. 


CAPACITANCE IS | | | 


MEASURED FROM 
TEST TERMINAL 
TO COMMON. 

| 


ro — i 
fem Ft 
PT pee ET 


0 
—10 -8 -6 -4 -2 0 2 4 6 8 10 


C — CAPACITANCE (pF) 


Vp — DRAIN VOLTAGE (VOLTS) If RGEnN, Ri or Cy is increased, there will 
be proportional increases in rise and/or fall 


RC times. 


IS(off) vs Temperature 


=" 
Oo 


Ig(off) ~ SOURCE OFF CURRENT (nA) 
Vin — LOGIC INPUT VOLTAGE 


10 
T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


-50 -25 0O 25 50 75 100 125 
T — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


SIGNAL 
SOURCE B DE 
Z=502 P £) 


‘i Vin! 
“OFF” ISOLATION = 20 LOG—— 
iv! 
A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF” SWITCH 
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CAE 
CAC 
Ce | 

Co 


t — TIME (us) 
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DG162 DG164 


iconix 


Drivers with Differentially s 


® Siliconix 
Driven Normally Open and ~~~ 
Normally Closed FET Switches 
designed for... BENEFITS 
a Switching High Frequencies t det ah Signal Bandwidth Switching Capa- 
# Switching in Satellite . . eae cs wail ine eos 
Applications al adiation esistance than 


© Bipolar Drivers 


a Portable, Battery Operated ® Minimizes Standby Power Requirements 


Circuits © <1mW Standby Power 


‘ ‘ > - ‘ @ Less Signal Distortion than CMOS or PMOS 
= Low Signal Distortion Switching Switches 


Circuits such as Audio Switching eStats e 
DESCRIPTION 


The DG164 contains four junction-type field-effect transistors designed to function as electronic switches. Level-shifting 
drivers enable low-level inputs (2 to 3 V) to control the ON-OFF state of the switches. The driver inputs are connected 
differentially so that with input INg connected to a 2.5 voltage reference, a positive logic ‘‘0’”’ at input IN4 will turn switches 
1 and 3 OFF and switches 2 and 4 ON. A positive logic ‘’1’’ at INq will turn switches 1 and 3 ON and switches 2 and 4 OFF. 
The normally-grounded VR terminal may be used as an “‘Inhibit’’ terminal, in which case all switches may be held OFF with 
a positive voltage applied to Vp. In the ON state, each switch conducts equally well in either direction, has a series resis- 
tance of < 50 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 15 V peak-to- 
peak. Switches have make-before-break action. The DG162 is similar to the DG164, except that it contains two FET 
switches instead of four. It is recommended that the DG187 (or DG188) and DG190 (or DG191) be used for new designs. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAMS 


Flat Package Dual-In-Line Package 11 


TOP VIEW 


ORDER NUMBERS: 
DG162AL DG162AP OR DG162BP 
SEE PACKAGE 5 SEE PACKAGE 11 
Flat Package Dual-in-Line Package 


7 8 
TOP VIEW 


ORDER NUMBER: 


TOP VIEW 


TOP VIEW 
ORDER NUMBER: ORDER NUMBERS: 
DG164AL DG164AP OR DG164BP 


SEE PACKAGE 5 SEE PACKAGE 11 
*Common to Substrate and Base of Package 


SWITCH STATES ARE FOR Vj,y1 = LOGIC “1” INPUT AND 
Ving = 2:5 V BIAS (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal)................... 30 mA 
Ueto Ve. enc ccc uweceumacnucuwweus 36 V Storage Temperature ............... -65 to 150°C Q 
VttoVporVS .. ccc cece eee e cece eves 36 V Operating Temperature (A Suffix)...... —55 to 126°C Oo 
Wi or Vig te V5.2 ..ccsewccneeeddeee es 36 V (B Suffix)... ... ~20to 85 C | NO 
Vp PO VG 66 cee s ep eaveuseeetawwens +22 Vv Power Dissipation” o 
VETO VR occa e ed ee ee eee eww eeueeunesn 25 V Fist Tact” oye sae sd bte wr e esha eed 750 mW Q 
V+ to VINT Or VINQ2... 2.02.00 c eee eee eee IBV kg | sede ee 825 mW | ous 
WY RG Vie av ci neu duahvueweunwsasnuee 25 V *All leads welded or soldered to PC board. . 
VIN1toVIN2........ gab opnae eee une on +6 V ““Derate 10 mW/"C above 75 ©. 

VINTOrVIN2toOVR.. 2... ee ee ee +6 V “""Derate 11 mW/ C above 75 C. 


30 V “Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 


parameters and high and low temperature limits to assure conformance with specifications. 


MAX LIMITS 
ranean ei eens oene _ TEST CONDITIONS, UNLESS NOTED: 
V+= 15 V, V— = -15 V, Vp) =0, Ving = 2.5 V* 


| 85’ | 
. Is = -10 mA 
: Orin ours Po fotol | | ; oS aacut 
ie Source OF F eae 


o 


fom em 1 Current, 
r 2 “ini = 2" 
INTL lepiat 1 Vealkaye law po fot et et a] ie ia 
eae 2 Current, 
| ' 5 4 V =2V*,V ='2,5 V* 
” IN2L Input 2 eae Low por fo fozf ef «foie “ sk 
uA 


11 ae ete | 1 Current, 
INTH Input 1 ae ete | High 


Input 2 Current, 
1 15 1 V =3V*,V =2.5V* 


Les i Htoff = Turm-OFF Time SEE OFF Time 

ee fet te 
few fete [el [otal [oom 
CN A 


18 fOffisolation = Isolation Typ > 60 dB at 1 MHz** || RL= 7652 


19 Positive Supply Current i 
20 Negative Supply Current =| Vini1 = 2 V* or Vin = 3 V“%, One Channel ON 


120 150 100 Vind =3V" 


See Switching Time Test Circuit 


SOUIIMS Bojnuy 


Ss 

,|U Reference Supply 

P Current 

ae 

2\P i+ _~ositive Supply Current | TT eee a ie ee 
23| Y 


a oT a a = uA | Vin1= Vin2= 0.8 V", All Channels OFF 


Current 


*VIN must be a step function with a minimum rise and fall rate of 1 V/us. 


**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. LCRr + iMG 


SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vg may be + or ~ as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


sen 2.5V +15V 
a LOGIC ‘1 = SW. ON SmiycH = a 
INPUT sicieiel SWITCH 
t, < 10 ns ton, +Vs OUTPUT 
ty < 10 ns toft. —Vs OVo 
Vg = +7.5 V A SUFFIX i) 
SWITCH Vg = +5.5 V B SUFFIX . = 
INPUT L ~ 
LOGIC 35 pF 0 
INPUT 
SWITCH 0 
OUTPUT 
Vane Vy _.. Tees (REPEAT FOR S2 AND Sa) J, 
O=¥s 3 4 
R, +r — Ov 
L * 'DS(on) = ov R 15V (DG164) x 
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DG162 DG164 


'DS(on) ~ DRAIN SOURCE 


TYPICAL CHARACTERISTICS 


'DS(on) YS 
Temperature 


Typical delay, rise, fall, settling times, and 


Capacitance vs Vp switching transients in this circuit. 


CAPACITANCE IS BR f= 


MEASURED FROM 
TEST TERMINAL 
TO COMMON. 


= 
aan aes 
a ae 
a eae, 
= 
ge 


tT 
ill 


ON RESISTANCE (OHMS) 
C — CAPACITANCE (pF) 


-—10 -8 -6 -4-2 0 2 4 6 8 10 


—-50 -25 0 25 50 75 100 125 


T — TEMPERATURE (°C) 
Vp — DRAIN VOLTAGE (V) 


lf RGEN, RL or Cy is increased, there will 
be proportional increases in rise and/or fall 
RC times. 


Switching Time vs Vp 


and Temperature IS (off) vs Temperature 


t — TIME (us) 


Vin — LOGIC INPUT VOLTAGE 


le ssamip otters! 
SRR eSERRA 
Ae eo 
|| iT | TT 

ae see Ree 
Lt ee 
Lee eatetees eee! 


0 
—55 -35-15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Supply Current vs 


VIN(th) VS Temperature Temperature 


>>. 


<q 
£ 
ke 
2 
Ww 
c 
c 
2 
oO 
> 
J 
a 
a 
2 
” 
= 
oe) 
| 


Lt Pt 
PT AL | TT | Tt 
RR RRRY cee 
Pt tf eens] | | TT 


Li eee 
Se eee ae 
| VI vcen=-1 | | 
LL ean Tt 
po 
See See RERE 


Vin 1— INPUT 1 THRESHOLD VOLTAGE (VOLTS) 


—-50 -25 O 25 50 75 100 125 
T — TEMPERATURE (°C) 


0 25 50 75 100 125 
T — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency 


BSE TTT PTET 
PNA TE ETT 


Equivalent “OFF” Circuit 


iconix 


Vin/V_ — “OFF” ISOLATION (dB) 


PLINY TT 
TTT NSU ET 
PT TIN 
PIT ET TOSSA 
V+ = +12 V, V—=—18V LT 


VR = 0, Ri =752 
Vin = 220 mV RMS 


f — FREQUENCY (Hz) 
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ee 

RS SRRRRSRS 

| | WA | vcen=-sv | | | 

bates lee de. 

BRtiaae eee 

it =. aa 
1.0 20 30 40 
t — TIME (us) 
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Monolithic 4-Channel Driver c:3 
with PMOS Switches — 


designed for... BENEFITS 


a 4 ® @ Easily Interfaced 
2 Make-Before Break Switching O TTL, CMOS, DTL Direct Drive Compa- 
i.e. Feedback Resistor Switching tibility 
in Variable Gain Op-Amps @ Reduces External Component Requirements 
O No Interface Components Required 
s Low Leakage Switching such © Voltage—Limiting Diodes Protect PMOS 
8 e Gates 
as Sample and Hold Circuits 
DESCRIPTION 


The DG172 contains four MOS field-effect transistors designed to function as electronic switches. Level-shifting drivers 
enable a low-level input (0.8 to 2.0 V) to control the ON-OFF condition of each switch. In the ON state, each switch will 
conduct current equally well in either direction. In the OFF state, the switches will block voltages up to 20 V peak-to-peak. 
Positive logic ‘0’ at the driver input will turn each switch ON. A common driver terminal V,_ may be used to clock all four 
switches by switching the device from the ENABLE mode (2 4 V) to the INHIBIT mode (< 0.4 V). 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


Vt Vi V+ 
100 120 


12 


oo 
O 


a 
O 
fc 
| ; 
| N 
” 
> 


PAPA 


O 
n” 
N 


ON 
OFF 


SWITCH STATES ARE FOR LOGIC “1” INPUT. 
(POSITIVE LOGIC) 


<4 


< 
as 
rae 
oa 


PIN CONFIGURATIONS 


Flat Package Dual-In-Line Package 


TOP VIEW 
ORDER NUMBERS: DG172AP OR DG172BP 
SEE PACKAGE 11 


DG172CJ 
*Common to Substrate and Base of Package SEE PACKAGE 7 


7 
TOP VIEW 


ORDER NUMBER: DG172AL 
SEE PACKAGE 5 
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CLL9d 


a SOUIIMS Bojpuy 


MIUODI! 


DG172 


iconix 


ABSOLUTE MAXIMUM RATINGS 


Voto Ve, occweicekeeescaveeaeauadues 36 V Operating Temperature (A Suffix) . . . —55to 125°C 

Whig Vic 6444iesweewese dd es edge de ess 25 V (B Suffix) . . .  ~—20to 85°C 

WPT VE bcc hte vet nannnvas¥eaew nena 25 V (C Suffix) . .. 0 to 70°C 

Wee Ves sh eee be has BAS oo Y has 36 V Power Dissipation” 

Vip tO Vein ct scat anid tanh ea keene wn eS 36 V FlatPackage™* . . . . . . . «750 mW 

M600 VP bond tenes dead inscka hhhee ees 25 V 14 Pin DIP (ceramic)*** . . . . . . . . 825mW 

VENI Ver nc ake b ec euaeds Haba aennamaans 30 V 14 Pin Plastic DIP*™*** . . . . 470mW 

Vi tO Vili scaaccatiasGunvsead app eee eke +6 V “All leads welded or soldered to 0 PC board 

ME WOVE a6, coe O80 hl cow deed eee we +6 V **Derate 10 mW/C above 75°C 

Mint Vi acd 6 sd oo ee neo ened oayeweues +6 V ***Derate 11 mW/°C above 75°C 

Current (Any Terminal) .................. 20 mA ****Derate 6.3 mW/°C above 25°C 

Storage Temperature (A & B Suffix) ..... -65 to 150°C “Absolute Maximum Ratings are stress limits only. Exceed- 
(GC Suttix): 246% 0ew a -65 to 125°C ing these limits may cause device damage. Electrical Charac- 

ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
CHARACTERISTIC DG172A = = UNIT hemor pheesabiliiphinidimantaiolb each 
V+=10V, VW—=-20V,V_=5V,VR=0 
1 ae ie [eo se [| a | 300 er 
rain-source = 
2 a. [200 [200 | 350 | 225 | 225 | 300 | 300] 2 eee 
3 as0—[ “aso —s00-[- 500 “500-600-600 J Vp==10V 
Source OFF a a 
4) isin Ueakage current | | -*_ | -t000 || 8 | -100 | -10 Mg A, Mi MOE | gary 
Drain OFF 
Channel ON - = 
Input Current 
put Voltage Low 
Input Current, = 
9 Turn-ON Time 0.3 0.08 Lica wre . ae 
tching T Test C t 
Source OFF * 
11 ny Cstotit Capacitance 5 Typical Vs =0,Ip=0 
A Drain OFF an 7 
12 |nq | CD(off) Capacitance 18 Typical Vp =0,I5 = 0 f = 1 MHz 
' Channel ON ae 
13}¢ | Cpdi(on) + Cs(on) Capacitance 28 Typical Vp =Vs=0 
76] [ Negative Supply Current a a 
77 Tr fi 8 dT 
A = 
18] |b “eae Seely Sie eae Fig] MIN De nsnneton 
U Reference Supply 
ole [ie current ne 
20 CET A A a a a 
21 Negative Supply Current |__| -20 ||] -20 || -20 | * 


a eee Vin = 8 V, All Channels OFF 


po a 


Reference Supply ~45 
Current 


*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing CMD 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


LOGIC 


sisal SWITCH 
tes 10 ns 


SWITCH 
INPUT 
te << 10 ns sas S, OUTPUT 


Vs =+10VO 


SWITCH y 
INPUT 


SWITCH 
OUTPUT 


OV 


(1/4 CIRCUIT SHOWN) 
REPEAT FOR Sp — Sq. 
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TYPICAL CHARACTERISTICS 


CL19d 


'DS(on) vs Vp and Typical delay, rise, fall, settling times, and 
Temperature Capacitance VS VD or VS switching transients in this circuit. 


CAPACITANCE IS MEASURED ae 

FROM TEST TERMINAL TO 

COMMON. z 

corm? To] fT tf 
ERR. 


C — CAPACITANCE (pF) 


octLtritirittiti | 


SS ee Se Oe ee If RGen. Ri or Cy is increased, there will 
Vp — DRAIN VOLTAGE (VOLTS) Vip G8 'Vg = PRSIN OR SOUREE VOL TASE (VOLTS! be proportional increases in rise and/or fall 


RC times. 


'DS(on) — DRAIN SOURCE ON RESISTANCE (OHMS) 


Switching Time vs Vp ID(oft)/!S(off) VS 
and Temperature Temperature 


_ 
oO 
o 


t — TIME (ns) 


S(oft) (B SUFFIX) 
off) (A SUFFIX) 


= 


| LOGIC IN 
Pt Td 
FEA 


=) 
Vin — LOGIC INPUT VOLTAGE 


ID (off) OR !sioft) — LEAKAGE CURRENT (nA) 


0 
—55 —-35 —15 25 45 65 85 105 125 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


Supply Current vs 


lin VS Vipy and Temperature Temperature 


oer 
oe ie 


- SOUIIMS Hojpuy 


Sp 
age ——————= 
ot Pie 7 1) Po 
i 1 
WOT CLI LL Li 


—§5-35-15 5 25 45 65 85 105 125 
Vin ~ LOGIC INPUT VOLTAGE (VOLTS) T — TEMPERATURE (°C) 


|) — LOGIC INPUT CURRENT (uA) 
| — SUPPLY CURRENT (mA) 


Vout — OUTPUT VOLTAGE (VOLTS) 


“OFF” Isolation vs Ry 
and Frequency 


‘a wt 


PET TE ee 


SIGNAL 
SOURCE B 
Z=502 3 alll 


. Min! 
“OFF” ISOLATION = 20 LOG —— 
L 


Vin /IV_ | — “OFF” ISOLATION (dB) 


A - DRAIN OF “OFF” SWITCH 
B - SOURCE OF “OFF’’ SWITCH 


t — TIME (us) 


f — FREQUENCY (Hz) 
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DG 180-DG191 Series 


iconix 


psf 


Siliconix 


High-Speed Driver with 
JFET Switches designed for... 


= Fast Acquisition Speed in BENEFITS 
Sample and Hold Circuits : 


Eliminates Large Signal Error 


s ® O <2 nA Leakage from Signal Channel in 
a Low Leakage Switching Both ON and OFF States 
e Se e 
Applications i.e. Sample and ®@ Increased Current Handling Capabilities 
200 mA Maximum Switching Current 
Hold Circuit : 
° a = cuts @ Higher Bandwidth Switching Capabilities 
sy High Frequency Signal © Cross-Talk and OFF Isolation > 55 dB 


A e s Ke at 1 MHz (75 2 Load) 
Switching such as Video Si rals @ Easily Interfaced 

“i Low Distortion Swite O TTL, DTL, RTL Direct Drive 
Audio Signals 


Compatibility 
Less Signal Distortion than CMOS or PMOS 
mu Low Level Switchi 
impedance Circuits 


Switches 
a Fast, Low Resistant 


O Constant ON Resistance 

Low Voltage Drop Across Switch in the ON 
Ladders 
DESCRIPTION 


State 
A O Ids(on) S< 10 22 


The DG180 series contains two to four N-channel junction-type field-effect transistors (JFET) designed to function as 
electronic switches. Level-shifting drivers enable low-level inputs (0.8 to 2.0 V) to control the ON-OFF state of each switch. 
The driver is designed to provide a turn-off speed which is faster than turn-on speed, so that break-before-make action is 
achieved when switching from one channel to another. In the ON state each switch conducts current equally well in either 
direction. In the OFF condition the switches will block voltages up to 20 V peak-to-peak. Switch-OFF input-output feed- 
through is > 60 dB at 10 MHz, because of the low output impedance of the FET-gate driving circuit. 


FUNCTIONAL DESCRIPTION 


SCHEMATIC DIAGRAM (Typical Channel) 


fil, 4 


PART Ron 
NUMBER TYPE (MAX) 


Dual SPST 
Dual SPST 
Dual SPST 
Dual DPST 
Dual DPST 
Dual DPST 

SPDT 

SPDT 

SPDT 
Dual SPDT 
Dual SPDT 
Dual SPDT 


e 
VR Vv- 
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PIN CONFIGURATIONS 


Metal Can Package Flat Package 


DUAL SPST 


ON 
OFF 
SWITCH STATES ARE 


FOR LOGIC “1” INPUT eevee 


7 
(POSITIVE LOGIC) ORDER NUMBERS: TOP VIEW 


DG180AA OR DG180BA 
DG181AA OR DG181BA 
DG182AA OR DG182BA 
SEE PACKAGE 2 
*Common to Substrate and Case 


DG181AL 


Flat Package 


DUAL DPST 


ON 
SWITCH STATES ARE 
FOR LOGIC “1” INPUT TOP VIEW. 
(POSITIVE LOGIC) ORDER NUMBERS: 
DG184AL OR DG185AL 


SEE PACKAGE 5 
*Common to Substrate and Base of Package 


Metal Can Package Flat Package 


Loaie [swt | sw2 | 


0 OFF |} ON 
1 ON OFF 


SWITCH STATES ARE 
FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


TOP VIEW 


ORDER NUMBERS: 


TOP VIEW 


ORDER NUMBER: 


SEE PACKAGE 5 
*Common to Substrate and Base of Package 


Dual-In-Line Package 


TOP VIEW 
ORDER NUMBERS: 


DG180AP OR DG180BP 
DG181AP OR DG181BP 
DG182AP OR DG182BP 


SEE PACKAGE 11 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBERS: 
DG183AP OR DG183BP 
DG184AP OR DG184BP 
DG185AP OR DG185BP 

SEE PACKAGE 12 


Dual-In-Line Package 


TOP VIEW 


SOMSS§ L6LOG-08L9a 


- S8UuIMS Bojpuy 


ORDER NUMBERS: 
DG186AP OR DG186BP 
DG187AP OR DG187BP 
DG188AP OR DG188BP 

SEE PACKAGE 11 


ORDER NUMBERS: 
DG187AL OR DG188AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 


DG186AA OR DG186BA 

DG187AA OR DG187BA 

DG188AA OR DG188BA 
SEE PACKAGE 2 


*Common to Substrate and Case 


Flat Package 


DUAL SPDT 


0 OFF | ON 
1 ON OFF 


SWITCH STATES ARE 4 : 
FOR LOGIC “1” INPUT TOP VIEW 
(POSITIVE LOGIC) ORDER NUMBERS: 
DG190AL OR DG191AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 
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Dual-In-Line Package 


TOP VIEW 


ORDER NUMBERS: 
DG189AP OR DG189BP 
DG190AP OR DG190BP 
DG191AP OR DG191BP 

SEE PACKAGE 12 
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DG180-DG191 Ser 


iconix 


ABSOLUTE MAXIMUM RATINGS 


V+ to V— 36 V 
VOIOVG 5 6 6 we ke ee we eh el leh e!| 6 
Vp to V— 30 V 
VotoVe 2.4 3 6 & 6 we Das & «. «, B22 
MEIOVRH 4 2 sc & 4 eo me we ee te 8 36 V 
VLTOVIN. «& «© «© « « @ « 8V 
VL toVR 8V 
VIN TOVAR ce 1 1 so e ee ww 8V 
VRatov—.......... 27V 
VRtoVIN. . .. .. .. 2V 
Current (Any Terminal exceptSorD). . . 30 mA 


Currents (SorD)302,75Q2 . . . . . . 30mA 
wWNOnly. .. . . . 200mA 
Storage Temperature . . . . . . —65to 150°C 
Operating Temperature (A Suffix) . . -55to 125°C 
(B Suffix) . . —20 to 85°C 

Power Dissipation* 
Metal Can** . . . . . eet ABO mW 
14 Pin DIRT ook we ee Oe UCC . 825 mw 
to Fig DPT. ll“ wl, HA . 900 mw 


* All leads welded or soldered to PC board. 
**Derate 6 mW/°C above 75°C. 
***Derate 11 mW/°C above 75°C. 
****Derate 12 mW/°C above 75°C. 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25:°C. Lots are sample tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC 


TEST CONDITIONS, UNLESS NOTED: 
V+= 15 V, V—-=-15V,V, =5V,Vp =0 


Drain Source _ Ig =-10mA 
Ve =10V, Vp, =-10V 
Ss *“D 
s I Source OFF Ff 0 | 000 J | a5] 200 | V+=10V, V-=—20V 
S(off) 
Py wevarecurent Te oe [ef me] gc rsvvgrsy 
7 Vp = 10 V, Vg = -10V VIN = 2.0 V or 0.8 V 
cl! Drain OFF V+=10V, V—=-—20V Note 2 
2) Dioff) 
gs] besos curent fe em so] gms vives 
8 Channel ON _ _ 
F} 6 'D(on) * !S(on) Leakage Current | =f] [4 _ i sal, i 
— 
4 
2 hinsd. siecdgnchsig -250 | -250 | -250 | -250 | -250] -250 Vin =0 
oO Input Voltage Low A 
Q 
~ Input Current 
° : 20 20 Vin =5V 
s pe bic Input Voltage High Pp et my Lf | in” 
Oo 
Cl i rT 0 
nee Tunore tine | | =o | | »»of 
[72] | Eoin) Ban OFF Cocina of [onset me 
| 14] 4 Colon) + sion) Channel ON Capacitance 17 Typical* Vp = Vg =0 
| 15 | OFF Isolation Typical > 55 dB at 1 MHz * |] Ry = 75.2 
Drain-Source _ Ig =-10 mA 
> ; = Vs = 10 V, Vp = -10V, 
s lett Source OFF V+=10V, V—=—20V 
Sloff 
Pal Loo Gi Pe ef] snrsv.vo=r8v 
7 Vp =10V,Vs5=-10V Vin = 2.0 V of 0.8 V 
c wk Bee. Me" Ov, IN 
' Drain OFF V+=10V,V—=-—20V Note 2 
H Dioff) 
8 Channel ON - - 
t | | lion) Pele haainge Gusreet S| fm] | 0] 20 | ail lah 
.) 
= Input Current 
o = Bx , i = a = 
Sig uA 
"2 3 Input Current 
@ | 8] 'INH Input Voltage High z0 20 Vin*8¥ 
- ton Turn-ON Time 150 180 
bad See Switching Time Test Circuit 
© toff Turn-OFF Time 130 150 
a D 
Source OFF 
Y T 1° = In= 
A Drain OFF 
6 Typical* =- le = ss 
4 rota Capacitance ve pF Ve =SVils=0 f= 1 MHz 
Cc Channel ON 
1° = = 
cg ToS SO TOM [aca 
Drain-Source - Ig =—10 mA 
La) sara ON Baran Pm] | reo | | woof eo] | loa Vin=08Vor20v NN! 
2 100 Vg =10V,Vp=-10V, 
s \ Source OFF V+ =10V, V—=-20V 
HJ a Sloff) Leakage Current 
4] la Vp = 10 V, Vg = -10 V Vin = 2.0 V or 0.8 V 
D VS ° IN H H 
B 4 'D(off) pa V+=10V, V— = -20V Note 2 
o ie) 
a 
. Channel ON 
| +1 - =! I = =~ 
2 ee dE ath 
i] 
Glo Input Current 
7 | ‘ as a = 
lt 7] | im ret Vatagtow | 20 | 280 | 220 | 250 | -2e0| -20 | lt 
= uA 
' Input Current, 20 Vie =5'V 
8 INH Input Voltage High IN 
iS) 
9 ton Turn-ON Time 250 300 
oO See Switching Time Test Circuit 
a toff Turn-OFF Time 130 150 
12] 
Source OFF 
¥. . = se 
Pt N snail Capacitance i Pela 
=| Drain OFF 6 Typical* Mics s 3 
. D(off) Capacitance p=-5V,!ls=0 f = 1 MHz 
Cc Channel ON 
+ . = = 
[| *[Foeacaon_ eae = 
e ec 


NOTES: 


= 


Vin = 0.8 V or 2.0 V to turn ON switch under test. 


2. VIN = 


0.8 V or 2.0 V to turn OFF switch under test. 
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ELECTRICAL CHARACTERISTICS Power Supply Current (25°C) 


A OR B SUFFIX MAX LIMITS 


CHARACTERISTIC DG180, DG181 unit TEST CONDITIONS, UNLESS NOTED: 
DG183, DG187 Vt= 15 V/V>=-15 V, VL = 5 V, V_=0 


DG190, DG191 


Positive Supply Current 
Negative Supply Current : 

All Vin = OV 
Logic Supply Current : 
Reference Supply Current - 

mA 

Positive Supply Current ‘ 
Negative Supply Current 

All Vin =5 V 

Ie Logic Supply Current : 


CMJA + NC — DG184,DG185 CMJB + NC — DG181, DG182, CMJC + NC — DG187, DG188 
CMJA + NIP — DG183 DG190, DG191 CMJC + NIP — DG186 
CMJB + NIP — DG180, DG189 


SOMES L6L9Od-08L9d 


SWITCHING TIME TEST CIRCUITS 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vg may be + or — as 
per switching time test circuit. V¢o is the steady state output with switch on. Feedthrough via gate capacitance may result 
in spikes at leading and trailing edge of output waveform. 


DG180 — DG185 DG186 — DG191 


V+ SWITCH 
OO) 


ll SWITCH 


SWITCH OUTPUT 


INPUT Sy ton, Vg = +3 V 
C o Vg=-3V 
ton, Vg =t3 Vi toft, VS = — 
toff, Vs=—3V IN, 


LOGIC 
INPUT 


—15V (REPEAT TEST FOR = = 
INz AND Sp) Vo" 9 (REPEAT TEST FOR 
L*'DS(on) = E —INg, Sz AND Sq) 
v 


Vn = Ve ——_- 
o=Vs 
Rt * 'ps(on) 


LOGIC “1° = SW. ON 


NOTE: LOGIC INPUT WAVEFORM 
IS INVERTED FOR SWITCHES 
THAT HAVE THE OPPOSITE 
LOGIC SENSE CONTROL 


- SOUIIMS Bojpuy 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


APPLICATION HINTS* 


V+ V- VE VR Logic Input Vs 
Positive Negative Logic Reference Voltage Analog 
Family Supply Supply Supply Supply = Vinn Min/ Voltage 
Voltage Voltage Voltage Voltage Viny~ Max Range 

(V) (V) (V) (V) (V) (V) 


—7.5 to +15 
=12.5 to +10 
—4.5 to +12 
=10 to +15 
=15 to.+10 
—7 to +12 


*Application Hints are for DESIGN AID ONLY, not guaranteed and not 
subject to production testing. 


**Electrical Parameter Chart based on V+ = +15 V, V-=—-15 V,V_=5V, 
VR = Gnd. 


xXIUODI 
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TYPICAL CHARACTERISTICS 


SOMSS L6L9D0-08L9d 


75 $2 
DG182 
DG185 
DG188 


DG191 


30 22 


10 22 


DG181 


DG180 
DG183 


DG184 
DG187 


DG186 
DG189 


DG190 


4 
E 
2 
| 
i 
Oo 


'DS(on) VS Temperature 


> 
i=) 
=- 
| 
" 
2) 
> 


° 
r=) 
= 


(SWHO) JONVLSISAH NO 39uNOsS-NIvHa — [4°)SG, 


HET WIN TT 


x 
2 le 
= EL | OI Td” 
= 1° | 
~ =f | 
oe LE 
nou re Ve) 
e (Pe 1_ IN As |° 
feb) 
Ke 
7.) > Vs) 
> uw N 
2 
Pt wn 
Cc fv) 
2 in 
ip) 7 
Q 
_ 
wo 
7 
i=] o oO 
8 8 - 


'DS(on) Vs Temperature 


en JINVLSISSY NO 39uNOS Nivua — (4°)SGy 


T — TEMPERATURE (°C) 


T — TEMPERATURE (°C) 


T — TEMPERATURE (°C) 


Switching Time vs Vp Switching Time vs Vp 


Switching Time vs Vp 


and Temperature and Temperature 


and Temperature 


w 
N 
NaN : 
PEL NEN [el < 
ro) 
- 
lo 
os) 
Ts) 
© 
ts) 
Na vz 
Ts) 
N 
Ys) 
3) 
co 
| 
| 
3) 
ot 
o © o 
oa NAN & $$ 8&8 R 8B 
- = = 2 
(su) 3WIL —3 
to) 
N 
= 
re) 
ro) 
- 
3) 
oe) 
te) 
Te) 
rt) 
+ 
lo 
N 
ts) 
ts) 
= 
| 
3) 
“ 
| 
Ys) 
a 
oO | 
8 & @ & Rk 8 
- - =- =) 
(su) WIL —3 
Q 
\ - 
CN NAAT i - 
=] 
\ |. ce | rts) 
BE Na TERDEe 
| \ ‘i 
re) 
Ex lo 
Ez u 
To) 
aa ; 
in 
a 
\i + , 
Te) 
ro) 
Ts) 
° oc oF 
2) - © 
N = 


(sy) SWIL —3 


T — TEMPERATURE (°C) 


T — TEMPERATURE (°C) 


T — TEMPERATURE (°C) 


Bi vs Temperature ID (off) vs Temperature 


Leakage vs Temperature 


125 
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TYPICAL CHARACTERISTICS (Cont'd) 


Typical delay, rise, fall, 


If Rogen, Ry or Cy is increased, there 
will be proportional increases in rise 
and/or fall times. 


DG180, DG183, DG186 
DG189 


LOGIC INPUT 


Vin — LOGIC INPUT VOLTAGE 


am Eat 


NS 


_aem 
COLE AEC 
ais. See 
pt | tf | Moen 


Vo — OUTPUT VOLTAGE (VOLTS) 


SHER EER 
PINT T | | Ary 
(| a 


VGEN = -10V 


08 | 
t — TIME (usec) 


0 0.4 1.2 


settling times, 
and switching transients in this circuit. 


Vin — LOGIC INPUT (VOLTS) 


Vo — OUTPUT VOLTAGE (VOLTS) 


C — CAPACITANCE (pF) 


Capacitance vs Vp or Vs Capacitance vs Vp or Vs 


10 @ FET 30-75 &.FET 
30 20 
| | Tt TT vin voy Pt tT ft yf vin =o8y 
VINH = 2Vv 18 VINH =2V 
vot tt tT te et LLL TT tne 
a Sia [Coton Sstom TT 
Ww 
at Nesom | TT TT TT Ste Lede 
a8. SERRE x 
N —_ Gg 10 
NJ cofon) * Coton pats Z EE Siem [| 
18 (on) * S(on) ——— z 8 Kk ——t-— 
ne fg Lhe | a ie 
Beeua oC Pe eee 
Pt 2 [| CAPACITANCE IS MEASURED FROM 
oL_L EEE TPC ; TEST TERMINAL To common 
-8 -4 0 4 8 -10-8 -6 -4 -2 0 2 4 6 8 10 


Vp or Vs — DRAIN or SOURCE VOLTAGE (VOLTS) Vp or Vs - DRAIN or SOURCE VOLTAGE (VOLTS) 


Equivalent “OFF” Circuit 
30-75 92 FET 


0.1 pF 


DG181, DG182, DG184, 
DG185, DG187, DG188, 
DG190, DG191 


Equivalent “OFF” Circuit 
10 Q2 FET 


0.1 pF 


12 pF 


“OFF” Isolation vs Frequency 


10 $2 FET 


“OFF” ISOLATION (dB) 


IVINI 
IVil 


| Lt vcev=e | | | I 


f — FREQUENCY (Hz) 


iter ae “OFF” Isolation vs Frequency 
SUS aeF see 30-75 2 FET 
ARs 100 


a 
= 
5 ll 
= co LMT TI TTT 
< 60 h, 
8 so (LUMI TIM Noo 
La 2 50 
LAN fw 40 
iS) V+=+15V 
_ Ld | vee a] eee 30 
08 1.2 1.6 Z| 20 
t— TIME (us) 10 


EL | 
TUTTE TTT] 
UT ONE TT 


f — FREQUENCY (Hz) 
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DG200 


iconix 


Dual Monolithic SPST CMOS 
Analog Switch 


designed for... 


5 


Siliconix 


BENEFITS 


® Environmentally Rugged 
‘ ‘ - O Latch-proof CMOS 
gm Low Transient Switching ©: Easily latartaced 
i.e. Sample and Hold Circuits O TTL, DTL and CMOS Direct Control 


Interface Over Military Temperature 


@ Switching Multiple Signals Hangs 
be M iti 4 ° i + @ Reduces External Component Requirements 
suc 5 U ae exing npu * O +15 V Analog Signal Range with +15 V 
e e e Supplies 

= TTL Compatible Switching @ Reduced System Cross-Talk 

Systems © Break-Before-Make Switching 
e e @ Eliminates Signal Error 

& High Frequency Signal © 10 pA Typical Leakage From Source or 

Switching, such as Video Signals Drain 


O Low Charge Coupling 


DESCRIPTION 
The DG200 is a 2-channel, single-pole, single-throw analog switch which employs CMOS technology to insure low and 
nearly constant ON resistance over the entire analog signal range. The switch will conduct current in either direction with 
no offset voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state 
of each switch is controlled by a driver. With a logic ‘‘0”’ at the input to the driver (O V to 0.8 V) the switch will be ON, 
and a logic “1” (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, 
CMOS and certain PMOS circuits. Switch action is break-before-make. 


PIN CONFIGURATIONS 


Metal Can Package 
V+ (SUBSTRATE AND CASE) 


Dual-In-Line Package 


ORDER NUMBERS: 
DG200AP OR DG200BP 
SEE PACKAGE 11 


DG200CJ 
SEE PACKAGE 7 


i ee 
(SUBSTRATE) 


TOP VIEW 
ORDER NUMBERS: 
DG200AA OR DG200BA *Optional (Normally Left Open) TOP VIEW 
SEE PACKAGE 2 SWITCH STATES ARE FOR LOGIC ‘1 INPUT (POSITIVE LOGIC) 


SCHEMATIC DIAGRAM (Typical Channel) 


V+ * VREF 
J 


“OPTIONAL (NORMALLY LEFT OPEN) 
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ABSOLUTE MAXIMUM RATINGS 


Vin and Veer to Ground 
Vs or Vp to V+ 


VsorVptoVv—....... 
V+ to Ground Tae wpe we eG 
V—toGround . . ; oe os 


Current, Any Terminal oe SorD. 
Current, Sor D 
Current, S or D Pulsed 
(1 msec, 10% Duty Cycle Max) 
Operating Temp. (A Suffix) 
\(B Suffix) 
(C Suffix) . 


Storage Temp. (A & B Suffix) -65 to 150°C 


-0.3 V, V+ (C Suffix) -65 to +125°C 
0, -32 V Power Dissipation (Package) * 
.. .  0,32V Metal Can** 450 mW 
 16V 14 Pin DIP*** : 825 mW 
— . -16V 14 Pin Plastic DIP**** 470 mW 
30 mA “Device mounted with all leads welded or soldered 
20 mA to PC board. 
**Derate 6 mW/C above 75°C 
; 100 mA ***Derate 11 mW/C above 75°C 
.—-55 to 125°C ****Derate 6.5 mW/C above 25°C 
a is ait “Absolute Maximum Ratings are stress limits only. Exceed- 
fe) 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


CHARACTERISTIC 


Minimum Analog Signal 


1 VANALOG Handling Capability 
2 Drain Source 
3 = 'DS(on) ON Resistance 
4}1 Source OFF 
5 |T S(off) Leakage Current 

Cc 
61H Drain OFF 
5 D(off) Leakage Current 
8 Channel ON 
9 Leakage Current 
10 \ Input Current 
TIIN INH Input Voltage High 
; ag Peak Input Current 
1 u | /!N(peak) Required for Transition 
13 T Input Current, 

INL Input Voltage Low 

14 ton Turn-ON Time 
151D | tott urn-OFF Time 

y Source OFF 
16] ny | CS(off) Capacitance 

A ; 

Drain OFF: 

17 : CD (off) Capacitance 
18IC CD (on) + Cg(on) Channel ON Capacitance 


19 OFF Isolation 
+ 


20 | Positive Supply Current 
21 i |- Negative Supply Current 
p | |+ Standby Positive Supply Current 


23 |— Standby Negative Supply Current 


NOTES: 


+0.01 
-0.02 


! i+ 
oO — 
J ol 


~ 
Oo 
I+ 
a ot ae 
A] mf rol mol mol ol mol ola] a 


j=) 
N]T NM 


~.0015 


| 
+. 
N S 
Ww =, 


rvet FR MAX LIMITS TEST CONDITIONS, UNLESS NOTED: 
Bia IX B/C SUFFIX UNIT | V+ = 15 V, V— = —15 V, Gnd = 0, Vref = Open*** 
-55°C | 25°c |125°c | ~20/ | 25°C | 85/ 
o°c 70°C 


it 
a 
i+ 
—y 
ol 
< 


Switch ON Ig = 10mA 


nk 
i=} 
jo) 


*0.01 Vp = 14, Vg=-14v | VIN 24 
-0.02 —100 Vp =-14.V, Vg = 14 V 
+0.1 200 Vp =Vc=14V 

E2007 p=Vs Viy =0.8V 


—_ I _— 

oO] O| O 

Oo} CO] © 
= 


Vp= Vs=-4¥ 


0 
6) 


0,009 Vin = 2.4V 
0.005 Vin = 15V 


150 MA | See Curve liqy vs Ving 


-10 


| 
N] NM 
O}| oO 


Vin =OV 


| 1000 | ; oe 
See Switching Time Test Circuit 
500 


Vg=0, Vin =5V 


f = 140 kHz 


: SOUIIMS Hojpuy 


Vp = 0, Vin =5V 
2 


on 


Vp = Vs = 0, Vin =9 
Vin=DV, Ry, = 1K 22, C, = 15 pF, 
Vs= 7 VRMS, f = 500 kHz 


Both Channels “ON,” Viny = 0 


a2 


-2.3 
+0.7 


3 
> 


) 
< 


5 Both Channels “OFF,” Viny = 5 V 


ICXE 


tTypical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 
“I D(on) is leakage from driver into “ON” switch. 
HRC ERY 


Hee 


isolation = 20 log Vs/Vp, Vs = input to OFF switch, Vp = output 


Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift. For V+ = —V—= 10 V, 1.4 V may be 
applied to Vre_er terminal. The Vper terminal has Ryyy = 21K $2. See Applications Section. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vc may be + or ~ as per 
switching time test circuit. VQ is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


OPEN +15V 
Vv O V+ 
LOGIC “0” = SWON gt el SWITCH 
LOGIC es OUTPUT 
INPUT 
Vs =+5V O 
(, < 20.ns Ss Vo 
te < 20 ns 
LOGIC 
INPUT 
SWITCH y = 
INPUT (REPEAT TEST FOR IN>) 
~a Ov -15V 
SWITCH = ‘ 
OUTPUT L 


—S——— 
Ri + 'ps(on) 
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TYPICAL CHARACTERISTICS 


DS(on) YS Vp and DS(on) VS Vp and Power 
Temperature Supply Voltage 


op tated V+=H15V 


V-—=-15V 


Typical delay, rise, fall, settling times, and 


rT ee TPE EEL ET Eo switching transients in this circuit. 


, 
B-—Vt= +12V, V-—=-12V 
C —V+=+10V, V—=-10V 
D—V+ =+8V,V-=-8V 


a 
= 
» 
re} 
w 
15) 
Zz 
< 
- 
“a 
7) 
w 
c 
z 
3° 
w 
oO 
x 
2 
fo) 
” 
2 
<x 
x 
io) 
| 
rr 
& 
77) 
2) 


0 


"DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 
a 


Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time IS(off) °F !D(off) If RGEN. RL or Cy is increased, there will 


vs Temperature vs Temperature” be proportional increases in rise and/or fall 
RC times. Applying VGEN to D rather than 
S results in much greater spikes. 


— 
~- o 


t — SWITCHING TIME (ns) 
° 


titth ttt EE yee tlt ae ie Gi 
Wh Wy YQYBYYEYy 


Boba 


+ 
°55 -35 -15 5 25 45 65 85 105 125 85 105 125 


‘Is (oft)! OR Ip(otf)| - SOURCE OR 
(VOLTS) 


DRAIN OFF LEAKAGE CURRENT (nA) 


Vin — LOGIC INPUT VOLTAGE 


T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


lin vs Ving ID(on) VS Temperature™ 


Aes Pee See 
Seek” 28 


ioeeeee 


reeees Sears. 
MMs 


——}—_}—_ | a Lh Lisi 
— a 7 Wit Ul. Vth ths rt. | 
Bee CERES 
ape YYW - 
PZ CCA a 


—n iL Loo SoS SAS ae. eee ties CSIAAASTAA 
Ly Gh tts ULL YL 

tH th | WW 
Po Wi Yb“, 


GU, Mh 
eee 


85 105 125 


| Iypyl — LOGIC INPUT CURRENT (uA) 


iY 


1 TYPVy, 2 
Vin — LOGIC INPUT VOLTAGE (VOLTS) 


\Ip(on) !— CHANNEL ON LEAKAGE CURRENT (nA) 


T — TEMPERATURE (°C) 
Vth (Input Logic Threshold) Supply Current 
vs Power Supply a vs Temperature 


Vout — OUTPUT VOLTAGE (VOLTS) 


I+, |I—| BOTH CHANNELS ON 


I+, |I—| - SUPPLY CURRENT (mA) 


V+,—-!NPUT LOGIC THRESHOLD (VOLTS) 


= = 
oe_tLt} | tt | | || 


0 
10 11 12 13 15 -55 -35 -15 5 25 45 65 85 105 125 


V+ = |V—|, POWER SUPPLY VOLTAGE (VOLTS) T — TEMPERATURE (°C) 
t — TIME (us) 


The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog 
voltage and temperature, and will vary greatly from unit to unit. 


©1980 Siliconix incorporated 


1-54 


TYPICAL CHARACTERISTICS (Cont'd) 
“OFF” Isolation Equivalent Circuit and Data 


\|_-}§-—_—_ 100 
ae ae hice ata | 
wai c.oaD= 
i Be 


= OFF ISOLATION (dB) 


\Vsl 
IVb! 


APPLICATIONS an CAT TT 
Application Hints* ee: zs cee 
“=, Cn 
Ving Vs or SE UUM TE ET 
Logic Input Vo pM If 
: Voltage Analog 0 
Pin | Viney Min/| Voltage est MT 
Connection . 
(v) Vint Max Range = 450 
(V) (Vv) Sst LLM TIT TT 
-15 to +15 . = 108 106 107 108 


FREQUENCY (Hz) 


-12 to +12 


“Application Hints are for DESIGN AID ONLY, not 


guaranteed and not subject to production testing. 
-10 to +10 


** Electrical Characteristics chart based on V+ = +15 V, 
-8 to +8 V—=-15V, Veer = Open. 


HERE 


Operation below +8 V is not recommended. 


Logic Inputs 


Logic input circuitry protects the input MOS gate from static transients. A series MOS device shuts off when Vij exceeds 
the positive power supply. Negative transients are clamped to ground by a diode clamp. 


The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from ViNH 
to Vini- If a series resistor is used for additional static protection, it should be limited to less than 4.7 KQ to insure 
switching with worst case current spikes. 


The Function of VREF 


VREF is an internal connection which allows the user to establish the logic threshold voltage at which the switch changes 
state. The actual threshold voltage is equal to the voltage on the Vref pin. VREF is internally connected for a 1.4 V 
threshold at V+ = +15 V. For other thresholds and/or supply voltages, one may connect VREF to a voltage source or 
resistive divider whose output voltage is equal to the desired threshold. The internal impedance of VREF is 21 KQ. +30%. 


Additionally, to adjust VREF, a single pullup resistor can be used from the VR_EF pin to a positive supply voltage to shunt 
the upper internal divider resistor. The equation below shows the calculation of the shunt resistor for the desired logic 
threshold voltage — this calculation is based on nominal internal resistor values, which are +30% in absolute magnitude. 
The adjusted trip point voltage (VREF) should be limited to an upper level of 5 V to avoid input logic switching transition 
hysteresis. 


a ' 
— na( vr ) Calculation of RgHUNT 
RSHUNT = Vtr Where R1 = 220 K{2: nominal values, 
| ( vt ) R2 = 23 KQ2 +30% run to run 
R1i1—R2 = 
Ver 


Example: for V+ = 15 V, VTR|p = 5 V, using nominal R1, R2 calc RSHUNT = 58 KQQ. 
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APPLICATIONS (Cont'd) 


- Non-Inverted Operation (Logic 1 = ON) 
Programmable Gain Non-Inverting Amplifier 


with Selestable Ineuts Can be used with a second DG200 connected in 


the standard way to make a DPDT without 
the need for an additional inverter. 


| | TTL-CMOS 
-15V 
+15. V LOGIC IN 


VREF 


DG200 


100K 12 


V+ pG200 VREF 


18K Q 


3X 


1N914 
2K2 


NOTE: Both channels switch simultaneously 


Integrator Reset 


Cc 
(100 pF -1yuF) 


5.1 megs? 


Vo=— | Vindat (C in vF) 


iconix 


NOTE: 


Pin connections shown for metal can package 
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APPLICATIONS (Cont'd) 


VIDEO SWITCH 
(f = DC to 10 MHz) 


+15 V OPEN 


TV CAMERA 1 


e 45 dB ISOLATION 4 T 10 MHz OFF CAMERA 
TO ON CAMERA 


© 40 dB ISOLATION AT 10 MHz, LOAD FROM 
EACH CAMERA WHEN BOTH ARE OFF 


TV CAMERA 2 e 0.5 dB ON INSERTION LOSS 


VIDEO SWITCH WITH VERY HIGH OFF ISOLATION 
(f = DC to 10 MHz) 


TV CAMERA 1 


g ~ ~ ViN1 
TT ee 
@ 752 


© 94 dB ISOLATION AT 10 MHz OFF 
CAMERA TO ON CAMERA 

© 80 dB ISOLATION AT 10 MHz LOAD 
FROM EACH CAMERA WHEN BOTH 
CAMERAS ARE OFF 

¢ 1.0dB ON INSERTION LOSS 


CAMERA 1 SELECT 


TV CAMERA 2 
CAMERA 2 SELECT 


NOTE: Pin connections shown are for metal can package 
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APPLICATIONS (Cont'd) 


A Latching SPDT 


The latch feature insures positive switching action in response to non-repetitive or erratic commands. The A, and Az inputs 
are normally low. A HIGH input to Ay turns S9 ON. Desirable for use with limit detectors, peak detectors, or mechanical 
contact closures. 


+V (5 or 15 V) +15 NC 


QUAD 2-INPUT NAND GATES 
TTL-DM5400 or DM7400 
CMOS CD4011 or MM74CO0 


TRUTH TABLE nar 


4. 


0 (normal) 
1 
0 
1 


Operation From a Unipolar Supply 


0< VaANALOG < 30 V 


NOTE: Pin connections shown for metal can package 
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Quad Monolithic SPST CMOS. S 


6 Siliconix 
Analog Switch 
° BENEFITS 
designed for eee @ Environmentally Rugged 
O Latch-proof CMOS 
@ Low Transient Switching S Hederad Sib Sire 
° . O Low Charge Coupling 
i.e. Sample and Hold Circuits © Caniedpierteia 
“ e 6 e O TTL, DTL and CMOS Direct Control 
# Switching Multiple Signals Interface Over Military Temperature 
such as Multiplexing Inputs Range 
. @ Reduces External Component Requirements 
Eo High Frequency Signal O +15 V Analog Signal Range with +15 V 
e ° Supplies 
Switching @ Reduced System Cross-Talk 


O Break-Before-Make Switching 


@ Eliminates Signal Error 


O 10 pA Typical Leakage From Source or 
DESCRIPTION Drain 


= TTL Compatible Systems 


The DG201 is a 4-channel single pole signal throw analog switch which employs CMOS technology to insure low and nearly 
constant ON resistance over the entire analog signal range. The switch will conduct current in either direction with no offset 
voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state of each 
switch is controlled by a driver. With a logic “‘0”’ at the input to the driver (0 V to 0.8 V) the switch will be ON, and a logic 
"1" (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and 
certain PMOS circuits. Switch action is break-before-make. 


PIN CONFIGURATION 


Dual-In-Line Package 


ORDER NUMBERS: 


DG201AP OR DG201BP 
| SEE PACKAGE 12 ON 
Lt | ore 
DG201CJ 


SEE PACKAGE 8 


2Oma 


*Optional (Normally Left Open) 
SWITCH OPEN FOR LOGIC “‘1" INPUT (POSITIVE LOGIC) 


SCHEMATIC DIAGRAM (Typical Channel) 


V+ *Veer 
e e 


a a ae 


OS 
5K 2 
INQ@ 


23K {2 


TOP VIEW 


5K 22 


* OPTIONAL (NORMALLY LEFT OPEN) 
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ABSOLUTE MAXIMUM RATINGS 
Vin and Ve_er to Groupgad *. .° ss. « , 3 ¥. V4 
VsorVptoVt . 0, -32 V 
VeOr vp toV—. 0,32 V 
V+toGround. . —. <«°. =@ ire. 16 V 
V—to Ground. -16V 
Current, Any Terminal Except S or D 30 mA 
Continuous Current, S or D 20 mA 
Peak Current, S or D 
(pulsed at 1 msec, 10% duty cycle max) 70 mA 
Storage Temperature (A & B Suffix) -65 to 150°C 
(C Suffix) -65 to 125°C 


Operating Temperature (A Suffix) —55 to 125°C 
(B Suffix) —20 to 85°C 
(C Suffix) 0 to 70°C 

Power Dissipation (Package) * 

1GFinDiP’” «6 « a 900 mW 

16 Pin Plastic DIP* ** 470 mW 


“Device mounted with all leads soldered or welded 
to PC board. 
**Derate 12 mW/°C above 75 C 
***Derate 6.5 mW/C above 25 C 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


MAX LIMITS 


TYPt 


CHARACTERISTIC 25°C 


Minimum Analog Signal 


1) | VANALOG Handling Capability 


TEST CONDITIONS, UNLESS NOTED: 


| B/CSUFFIX | V+ = 15 V, V— = —15 V, Gnd = 0, Ver = Open*** 


UNIT 


-20°C/ | 25°C 85° ee 
o°c 70°C 


Switch ON Ig = 10mA 


2 Drain-Source 115 |. 175 175 =10V 
10 : Input Current, —.0004 5 eae 1 { -o0 {| | - 
1 TINH Input Voltage High 3, | 10 | 


Peak Input Current 


2 T 'IN(peak) Required for Transition 


Input Current, 


a 
oO | 
oO _ 


ds 4 
° 


See Curve lj,y vs Vin 


Vin = 
ws NINL Input Voltage Low ott IN=0 
ee Switching Time Test Circuit 
D 
Source OFF Z _ 
“ Drain OFF 
Vp = =5V f= 140 KH 
— i 
c 2 Channel ON = = _ 
18} Cdion) + Csion) —_ Capacitance Vp = Vs = 0, Vin = 0 
Vins =5V,R, = 1K 2,C, = 20 pF 
IN a I. 
ois Positive Supply Current 
oe ft as a al = ; ° 
21 Negative Supply Current -2.1 -—4.0 
P mA 
All Channels “OFF,” Vin  =5 V 
23 : Standby Negative Supply Current oo ae on 
tTypical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. ICXF 
Ivgl 
*ID(on) is leakage from driver into “ON” switch.  **’’OFF’’ Isolation = 20 log Vol 
D 
***Eunctional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift. For V+ = |V—| = 10 V,+1.4 V 


may be applied to the Vrer terminal. The VREF terminal has Rin = 21K 82. See the Applications Section. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vg may be + or - as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


LOGIC “0” = SW ON 
LOGIC 
INPUT 3-5V 


t, < 20 ns 
te << 20 ns 


50% 


SWITCH y 
INPUT 


SWITCH 
OUTPUT 


SWITCH 


INPU 


OPEN 
O VREF 


+15V 
O 


SWITCH 
OUTPUT 


T 


R 
Ve=t2V O Ov Vn = at 
S fo) o-’s 8 

L * DS(on) 
LOGIC 35 pF 
INPUT 


1-60 


O 
-15V 
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TYPICAL CHARACTERISTICS 


'DS(on) YS Vp and 
Temperature 


CO 
Oe 


'DS(on) — DRAIN-SOURCE ON RESISTANCE 


Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time vs 
Temperature 


BRR SC 
php oe 


t — SWITCHING TIME (ns) 


RES REE 


-55 -35 -15 5 25 45 65 85 im) 


T — TEMPERATURE (°C) 


i 
PEL TT AT TTT 
TTT TTT ty 
SRERRE i SERRERE 
oo ffee 


1 TYP Vy, 2 3 
Vin — LOGIC INPUT VOLTAGE (VOLTS) 


| 
0 


LOGIC INPUT CURRENT (uA) 


Vin! = 


OFF Isolation vs Frequency 


“OFF” ISOLATION (dB) 


IVs! 


f — FREQUENCY (Hz) 


\Ig(off)/or !Ip(off)! - DRAIN OR SOURCE OFF 


DS(on) — DRAIN-SOURCE ON RESISTANCE 


\ID(on)! -— CHANNEL ON LEAKAGE CURRENT (nA) LEAKAGE CURRENT (nA) 


1+ |I—| - SUPPLY CURRENT (mA) 


'DS(on) YS Vp and 
Power Supply Voltage 


—V+=+15V,V—=-15V 
et oh Sa 
C —V+=+10V, V—=-10V 
D—V+=+8V,V—=-8V 


Vp — DRAIN VOLTAGE (VOLTS) 


ID(off) OF 'S(off) 
vs Temperature™ 


= oe ee ee act aaa 


| BED! ao 


Soh 
WN RRND 
SN ANN AN AN ANN ANN NS WN WN \ 
RNB Do DW 


OOS 
RGB SC NAN ANNAN 


I \\\\\\\\\ 


45 65 


T — TEMPERATURE (°C) 


ID(on) VS Temperature” 


ee Seow Geel 
=F. 
io a 

Saeene” K\ aC 


PS 


NN WN SS WN 
ae ‘NY ANS \\ 


a7 cocune 


eos 
S35 SOR 

<N AAA RNR A SAN ~ MARA SS y ARAN RRRRR RY 

SRR RR RRS NON NS ~~ 


ao AN AN AN INAS 


Goa 5esoas 


85 105 125 


T — TEMPERATURE (°C) 


Supply Current vs Temperature 


5 
pt tt | ven sssv 
Led de i 
| 


peeeecead 
— 
SE CER 


1F I+, |I-| ALL CHANNELS OFF a 
ol kL Le 


= -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog 
voltage and temperature, and will vary greatly from unit to unit. 


1-61 


Typical delay, rise, fall, settling. times, and 
switching transients in this circuit. 


LOcSa 


lf RGEN. RL or Cy is increased, there will be 
Proportional increases in rise and/or fall RC 
times. Applying VGEN to D rather than S 
results in much greater ton spikes. 


SERSRARER RH 
oo BERS oS oon 
Py ptf 


Vin — LOGIC INPUT 
VOLTAGE (VOLTS) 


- SOUINIMS Bojpuy 


bl 
Soh hemi | | 
eae eld 


Vout — OUTPUT VOLTAGE (VOLTS) 


t — TIME (us) 


xXIUODI 
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APPLICATIONS Application Hints* 

VIN 
ic | 

Positive ea nnies 

Sune Voltage 

y ine J VinH Min/ Voltage 

"Application Hints are for DESIGN AID ONLY, not onage Vint Max Range 
guaranteed and not subject to production testing. (V} (V) (V) 
*" Electrical Characteristics chart based on V+ = +15 V, -15to +15 
V— =-15 V, Veer = Open. 


-12 to +12 


*** Operation below +8 V is not recommended. 


-10 to +10 


-8 to +8 


Logic Inputs 
Logic input circuitry protects the input MOS gate from static transients. A series MOS device shuts off when Vijy exceeds 
the positive power supply. Negative transients are clamped to ground by a diode clamp. 

The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from ViNH 
to VINL. If a series resistor is used for additional static protection, it should be limited to less than 5.6 K{2 to insure 
switching with worst case current spikes. 


The Function of VREF 


VREF is an internal connection which allows the user to establish the logic threshold voltage at which the switch changes 
state. The actual threshold voltage is equal to the voltage on the VREF pin. VREF is internally connected for a 1.4 V 
threshold at V+ = +15 V. For other thresholds and/or supply voltages, one may connect VREF to a voltage source or 
resistive divider whose output voltage is equal to the desired threshold. The internal impedance of VREF is 21 K{2 +30%. 


Additionally, to adjust VREF, a single pullup resistor can be used from the VREF pin to a positive supply voltage to shunt 
the upper internal divider resistor. The equation below shows the calculation of the shunt resistor for the desired logic 
threshold voltage — this calculation is based on nominal internal resistor values, which are +30% in absolute magnitude. 
The adjusted trip point voltage (VREF) should be limited to an upper level of 5 V to avoid input logic switching transition 


hysteresis. + . 
Y R1x n2( ve ) Calculation of RSHUNT 
RsHUNT = Vtr Where R1 ~220 K{2 nominal values, 
- | ( vt } R2~23KQ +30%runtorun 
R1—R2 = 
Vtr 


Example: for V+ = 15 V, VTRip = 5 V, using nominal R1, R2 calc RSHUNT = 58 KQ2. 


Sample and Hold 


VinO 2N4400 


OY VouT 


TYPICAL PERFORMANCE = LOGIC 
AQUISITION TIME = INPUT 
APERATURE TIME = LOW = SAMPLE 
SAMPLE TO HOLD OFFSET =: HIGH = HOLD 
DROOP RATE = 5 mV/SEC 
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APPLICATIONS (Continued) 


LOc9a 


Programmable Gain Non-Inverting Amplifier 
with Selectable Inputs 


V+ DG201 Gnd 


5 


V+ DG201 Gnd 


Active Low Pass Filter with Digitally 
Selected Break Frequency 


SOUIIMS Bojpnuy 


V+ 


DG201 VREF 


C4 = 150 pF 
fc4 
SELECT O 
C3 = 1,500 pF 
1 6 
no) 
' 
fco3 < 
SELECT O < 
1: C2=0.015.F |, “ 
CONTROL q 
fc2 5 
SELECT © 9 
C1 = 0.15 uF 
fo1 
SELECT © 
FREQUENCY - Hz 
A, (VOLTAGE GAIN BELOW BREAK FREQUENCY) 
_R3 _ 
VINO “a = 100 (40 dB) 


1 
f, (BREAK FREQUENCY) = 
O Vout . 2n R3Cx 


f, (UNITY GAIN FREQUENCY) = ——_ 
27 R4Cx 


MAX ATTENUATION ~ 'DSion) - -40 dB 


xIUODI 
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APPLICATIONS (Continued) 


- 


SEQUENCER (2 BIT BINARY COUNTER) 


MUX 
SEQUENCE O 
RATE 


DUAL J-K FLIP FLOP POSSIBILITIES 
TTL — SN5473 
CMOS — CD4027 


ENABLE O 


4-Channel Sequencing MUX 


DECODER ANALOG SWITCH 


3 INPUT NAND POSSIBILITIES 
TTL — 1-1/3 SN5410 
CMOS — 1-1/3 CD4023 


Truth Table 


SEQUENCER SWITCH STATES 
alee (- DENOTES OFF) 


SW1 SW2 SW3 SW4 


1 pulse 
2 pulses 
3 pulses 


4 pulses 


Operation From a Unipolar Supply 


+30 V NC 


VIN 


VouT 


1-64 


O VIN 


O Vin2 
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APPLICATIONS 


A Latching DPDT 


(Continued) 


The latch feature insures positive switching action in response to non-repetitive or erratic commands. The A, and Az inputs 
are normally low. A HIGH input to Ag turns S1; and Sz ON, a HIGH to Aj turns S3 and Sg ON. Desirable for use with 
limit detectors, peak detectors, or mechanical contact closures. 


QUAD 2 INPUT 
NAND GATES 


TTL — DM7400 
OR DM5400 


CMOS — CD4011 
or DM74C00 


Truth Table 
State of Switches 
Command 
After Command 
$3 & S4 S1 & S92 


same same 


on off 
off on 


INDETERMINATE 


1-65 
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Quad Monolithic SPST CMOS Ss 


Analog Switch eo 
oe 


designed for... 


a Low Transient Switching 
i.e., Sample and Hold Circuits 


a Switching Multiple Signals 
such as Multiplexing Inputs 

a High Frequency Signal 
Switching e.g., Computer 
Peripheral Equipment 


a TTL Compatible Systems 
Including Microprocessor 


Systems 


DESCRIPTION 


Siliconix 


BENEFITS 


@ Environmentally Rugged 
O Latchproof 
O Operation up to 40 V 


@ Reduced Switching Error 
O Low Charge Coupling 


® Easily Interfaced 
Oo TTL, DTL and CMOS Direct Control 
Interface Over Military Temperature 
Range 


® Reduces External Component Requirements 
O +15 V Analog Signal Range with +15 V 
Supplies 
@ Reduced System Cross-Talk 
O Break-Before-Make Switching 


@ Eliminates Signal Error 
© 0.01 nA Typical Leakage From Source 
Or Drain 


@ Pin for Pin Compatible with Intersil 
1H5052 


@ Low Cost 


The DG211 is a 4-channel single pole single throw analog switch which employs CMOS technology to insure low and nearly 
constant ON resistance over the entire analog signal range. The switch will conduct current in either direction with no offset 
voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state of each 
switch is controlled by a driver. With a logic ‘0’ at the input to the driver (0 V to 0.8 V) the switch will be ON, and a logic 
"1" (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and 
certain PMOS circuits. Switch action is break-before-make. Logic inputs can directly connect to op-amp output swings. 


PIN CONFIGURATION 


Dual-In-Line Package 


TOP VIEW 


ON 
OFF 


SWITCH OPEN FOR LOGIC “1 INPUT (POSITIVE LOGIC) 


TENTATIVE DATA SHEET 


This page provides tentative information on a new product. Siliconix reserves the right to change specifications for this 


product in any manner without notice. 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix) -§5 to 125°C 
(B Suffix) —20 to 85°C 
Vin to Ground (C Suffix) 0 to 70°C 
Vs or Vp to V+ Power Dissipation (Package) * 
Vs or Vp to V- 16 Pin DIP** 
V+ to Ground 
V- to Ground *Device mounted with all leads soldered or welded to 
Current, Any Terminal Except S or D PC board. 
Continuous Current, S or D **Derate 12 mW/°C above 75°C 
Peak Current, S or D ***Derate 6.5 mW/°C above 25°C 
(pulsed at 1 msec, 10% duty cycle max) “Absolute Maximum Ratings are stress limits only. Exceed- 
Storage Temperature (A & B Suffix) —65 to 150°C ing these limits may cause device damage. Electrical Charac- 
(C Suffix) —65 to 125°C teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and 


low temperature limits! to assure conformance with specifications. 


LLeEOd 


PROPOSED MAX 
LIMITS 
CHARACTERISTIC C SUFFIX 
Typ! 
25°C 


TEST CONDITIONS, UNLESS NOTED: 
V+= 15 V, V—=-15 V,Gnd=0,V,_ =5V 


Min. Analog Signal 
Handling Capability 


— 


VANALOG ls = 10 mA When ON 


Vp =10V 

Vp =-10V 

Vg =14V,Vp=-14V 
Vg =-14V,Vp=14V 
Vp =14V,Vsg=-14V 


Drain Source 


DS(on) ON Resistance VIN =O08V, Is =-1mA 


Source OFF 
S(off) Leakage Current 


Vin =24V 
Drain OFF 


ID(off) Leakage Current 


Vp =-14V,Vg=14V 
Vp =Vs=14V 

Vp = Vs =-14V 
ViIN=2.4V 

Vin =15V 


Drain ON 


2 
'D(on) Leakage Current 


OLOIrm~Io aTa]_ wlr 


NO — _ _ = ay ay = 
fo) ce) foe] ~N fo?) oT & jw 


= 
oO 


Input Current, —0.0004 


l1NH Input Voltage High 0.003 


> 


; Input Current, 
INL Input Voltage Low 


ton Turn-ON Time 
toft1 Turn-OFF Time 


toff2 Turn-OFF Time 


Source OFF 
Capacitance 


Drain OFF 
Capacitance 


Channel ON 
Cp(on) + Cs(on) Capacitance 


OFF Isolation? 50 


Interchannel 


_ 
N 


~0.0004 Vin =0 


See Switching Time 


4 
si Test Circuit 


20 
60 
390 


I+ 
ery 
oO 


oa i+ 
fo) — _ _ = ol 


Cs (off) 


Vs =0,Vin=5V 
pF Vp =0,Vin=5V f = 1 MHz 
Vp = Vs = 90, Vin = 0 


CD (off) 


N 
oO 


Vin=5V,RL=1K 2,C, = 15 pF 
Vg = 2 VRMS, f = 1 MHz 


Crosstalk 
Isolation 


ao 
o 


nN 
—_ 


Positive Supply Current 
VIN =Oor 24V 


N 
N 


3 


Negative Supply Current 


N 
Ww 
N 


Logic Supply Current 


. Typical values are for DESIGN AID ONLY, not guaranteed and TENTATIVE DATA SH E ET 


tit subleut = es ng: : This page provides tentative information on a new 
- ID(on) is leakage from driver into ON switch. 


Wis product. Siliconix reserves the right to change spec- 
. OFF Isolation = 20 log : , Vg = input to OFF switch, ifications for this product in any manner without 
Vp = output. IVD! notice. 


SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


© 
o N ~N 


= 


N 


SWITCH 
LOGIC INPUT SWITCH 


INPUT (IN4) 1 OUTPUT 
t, << 20ns 50% Vgs=t+2V O 
te < 20 ns 


0 IN, 
LOGIC 
INPUT 


SWITCH y 
INPUT 


SWITCH ; —15V 
OUTPUT (Vo) Rp 


xXIUoODI 


Ee 
? Ri * "psi(on) 
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DG281 DG284 DG287 DG290 


iconix 


Low-Charge Coupling JFET _ 2... 
Analog Switches 
designed for... BENEFITS 


@ Minimum Signal Errors 


a Low Error Sample ang Hold © Low Charge Feedthrough 7 Picocoulombs 
e 4 Typical 
Circuits O Low “ron X ID(OFF) Error Factor 
* e e é O Low Leakage Less Than 10 Picoamps 
= 100 MHz Signal Switching with Typical 
High OFF Isolation © Low Distortion — Constant ON Resistance 
; @ Easily Interfaced 
a Presettable Integrators with © TTL and CMOS Logic Compatibility 
ee Over Full Temperature Range 
Minimum Offset Error _ 
@® Compact Circuit Layouts 
x Low Distortion Click Free O Several Form Factors Available in Single 
a a " Packages (eg. 2XSPST, SPDT, 2XSPDT, 
Audio Switching 2XDPST) 
DESCRIPTION 


The DG281 series incorporates N-channel junction-type field-effect transistors (JFETs) designed to function as electronic 
switches. Level-shifting drivers enable TTL or CMOS outputs to control the ON-OFF state of each switch. The driver is 
designed to provide break-before-make action when switching from one channel to another. The low switch capacitance 
results in a minimal amount of charge-feedthrough into the analog signal path. In the ON state each switch conducts current 
equally well in either direction. In the OFF condition the switches will block voltages up to 22.5 V peak-to-peak. 


PIN CONFIGURATIONS (Top View) — Dual-In-Line Package TO-116 | SCHEMATIC DIAGRAM (Typical Channel) 
Metal Can Package TO-100 


V+ 


ORDER NUMBERS: ORDER NUMBERS: 
DG281AA OR DG281BA DG281AP OR DG281BP 
SEE PACKAGE 2 SEE PACKAGE 11 


Dual-In-Line Package 


v. -® *Common to Substrate and Case . 
ORDER NUMBERS: ORDER NUMBERS: 


APPLICATION HINTS* 


DG287AA OR DG287BA DG287AP OR DG287BP y 
IN 
SEE PACKAGE 2 SEE PACKAGE 11 sa i VE Va ‘Logic input Vs 
Dual-In-Line Package DUAL DPST Positive Negative Logic Reference Voltage Analog 
Supply Supply Supply Supply VinqnH Min/ Voltage 
LOGIC | SWITCH Voltage Voltage Voltage Voltage Vinyy Max Range 
(V) (V) (V) (V) (V) (V) 


0 OFF 
1 ON 


DUAL SPDT 


-7.5 to +15 
—12.5 to +10 
45to+12 


*Application Hints are for DESIGN AID ONLY, not guaranteed 
and not subject to production testing. 


ORDER NUMBERS: 
DG284AP OR DG284BP 
SEE PACKAGE 12 


ORDER NUMBERS: 
DG290AP OR DG290BP 
SEE PACKAGE 12 


SWITCH STATES ARE 
FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


**Electrical Parameter Chart based on V+ = +15 V, V— = —15 V, 
Vi_ =5 VV, Ve = Gnd. 
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ABSOLUTE MAXIMUM RATINGS 


Power Dissipation” 
Metal Can** 
14 Pin DIP*** 
16 Pin DIP**** 


* All leads welded or soldered to PC board. 
**Derate 6 mW/°C above 75°C. 
***Derate 11 mW/°C above 75°C. 
****Derate 12 mW/°C above 75°C. 


Storage Temperature -65 to +150°C “Absolute Maximum Ratings are stress limits only. Exceed- 
Operating Temperature (A Suffix) —55 to +125°C ing these limits may cause device damage. Electrical Charac- 
(B Suffix) —20 to +85°C teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 
All DC parameters are 100% tested at 25 C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


- SOUIMIMS Bojpnuy 06Z9a 487Z9d v87ZOa LS8zZSa 


MAX LIMITS TEST CONDITIONS, 
nicest DG281A, DG284A | DG281B, DG284B | yyy URLS NET ES: 
DG287A, DG290A | DG287B, DG290B Vi= 16. V,V-=-15'V, 


Is =—1 matt 


Drain Source 
‘DS(on) ON Resistance 


Source OFF 
Leakage Current 


Drain OFF 
Leakage Current 


Channel ON 
Leakage Current 


S 
W | '!s(off) 
1 


¥ 
C |'Dioff) 
H: 


ID(on) + '!s(on) 


Input Current, 
Input Voltage Low 


oO 


< 
2 
o 


NINL 


Input Current, 


ViIN=5V 
Input Voltage High IN 


I1NH 


ton Turn-ON Time 
toff Turn-OFF Time 


See Switching Time Test Circuit 


| 
N 
ol 
| | 
N N = ol 
N oO O° jo) jo} 
Oo oO oO Oo oO 


Source OFF Vs =-5V, 


Typical* 
Cs(off) Capacitance o TyRIGA 


oO 
° 


Drain OFF : Vp =-5V, 
CD (off) 2 Typical * D 


f = 1 MHz 
Capacitance 


an 
iT 
oO 


Channel ON ion at 
CD(on) + Cs(on) Banaatiane 14-17 Typical 


Charge- 11 Typical * : See Charge-F eed- 
Feedthrough 4 Typical ' through Test Circuit 


POWER SUPPLY CURRENTS 


CHARACTERISTIC 
25°C MAX LIMITS 


= | 3 | os _| 
fa ae ee 
| 
ae ee 

a 


TEST CONDITIONS 


Vin=5vt 


=] i, _ 
aro on 


|- Negative Supply Current =5 
I Logic Supply Current 4.5 
IR Reference Supply Current —2 


TIf driver has two channels, both are active. DG281 CMJB-NH 
*Typical values are to DESIGN AID ONLY, not guaranteed and not subject to production testing. DG284 CMJA-NH 
Switch being tested ON or OFF as indicated. Input Logic Low 0.8 V. DG287 CMJC-NH 
Input Logic High 2V. DG290 CMJB-NH 


-3 
3,2 
3 
2 


Both Vin =5 V, Vin =O 


WwW 
NO 
3 
> 
= 
2 
! 
oO 
—+ 


TRUTH TABLE 
oevice[ wa | awa | 


| sw3 | ina | 
DG281 0.8 V 
Pe" [sev | ore | 


O 0.8 V 

2.0 V 

DG284 0.8 V OFF OFF 0.8 V 
2.0 V O O 2.0 V 


N 
: N N 
DG287 0.8 V OFF 
2.0 V ON 
DG290 0.8 V OFF ON 0.8 V 
2.0 V ON OFF 2.0 V 
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DG281 DG284 DG287 DG290 


iconix 


CHARGE INJECTION TEST CIRCUIT 


SWITCH 
OUTPUT 
Vo 


CHOLD 


ii 390 pF 


LOGIC “1” = SWITCH ON 


LOGIC INPUT 
t, << 10 ns 


te < 10 ns LOGIC ‘0’ = SWITCH OFF 


SWITCH OUTPUT bi 


SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs = constant with 
logic input waveform as shown. Note that Vs may be + or 
— as per switching time test circuit. Vo is the steady state 


LOGIC “1° = SW. ON 


SWITCH 
INPUT Sy 
O 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


Vo=Rs AL 


TYPICAL PERFORMANCE CURVES 


4Q — CHARGE-FEEDTHROUGH 
(PICOCOULOMBS) 


Charge Feedthrough vs 
RGEN and VGen 


VGEN — GENERATOR VOLTAGE (VOLTS) 


4Vg = ERROR VOLTAGE GENERATED 4Q= CHARGE INJECTED BY SWITCH 


ACROSS 


output with switch on. 
may result in spikes at 


waveform. 


-15V (REPEAT TEST FOR 
v- INz AND S2) 


RL 
* TDS(on) 


Supply Current vs 
ID(off) vs. Temperature Temperature 


-V+ = 15 V, V—= ~15V 
| |v, =SV, VR=0V 
Vp =7.5V, Vg=-7.5V 


ID(off) — DRAIN OFF CURRENT (pA) 
| — SUPPLY CURRENT (mA) 


85 105 125 145 —55 —35 —15 


T — TEMPERATURE (°C) Le 


5 25 45 65 85 105 125 
TEMPERATURE ( C) 


“OFF” Isolation vs Supply Current vs 
Frequency Temperature 


OFF ISOLATION (dB) 


Vin! a! 
| — SUPPLY CURRENT (mA) 


0 
—55 —35 -—15 
f — FREQUENCY (Hz) T- 


5 25 45 65 85 105 125 
TEMPERATURE (°C) 


1-70 


t — TIME (ns) 


| — SUPPLY CURRENT (mA) 


| — SUPPLY CURRENT (mA) 


CAPACITOR DURING TURN-OFF 
=4Vo X CHOLD 


Feedthrough via gate capacitance 
leading and trailing edge of output 


Switching Time vs Vs and 
Temperature 


oa 
TTT sv 


—-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


—55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


0 
-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


©1980 Siliconix incorporated 


'DS(on) vs Temperature l1N vs Vin and Temperature Capacitance vs Vp or Vs 
pt | | | | vi=2 
PTT Tp pe 


a CAPACITANCE IS MEASURED ON 
TEST TERMINAL TO COMMON 


Cs (off) 


SS 


ly — INPUT CURRENT (uA) 
C — CAPACITANCE (pF) 


0 
—55 -35 -15 5 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


Equivalent “OFF” Circuit 


0.34 pF 


Vin — LOGIC 
INPUT (VOLTS) 


lf Roen, Ri or Cy is increased, there will be 
proportional increases in rise and/or fall times. 


a 
ee 
25 
Es 
=} 
Ww 
Sg 
= 
° 
a 
ate) 
> 


- soyr4ims Bojpuy 06790 L879d 879d L8ZOd 


DUE TO LOW CHARGE FEEDTHROUGH 
e LOW LEAKAGE 0. 


T — TIME (uS) 


FEATURES Re 
rma nreanaTon ERROR CECT 
4 0.8 


VIDEO 


VIDEO INPUT © OUTPUT 


SYNC/BLANKING 
LEVEL (—ve DC) 


BLANKINGQO 


VIDEO 
OUTPUT 


FEATURES 
e MINIMAL OUTPUT SPIKES 

DUE TO LOW CHARGE FEEDTHROUGH 
e NEGLIGIBLE FEEDTHROUGH 

DURING BLANKING INTERVAL 


xIuUoOJI 
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DG300 DG301 DG302 DG303 
DG304 DG305 DG306 DG307 


iconix 


bay 


Siliconix 


Monolithic CMOS Analog 
Switches 
designed for... Se yal 


O Latchproof CMOS 


4 - @ Low Standby Power 
= Portable, Battery Operated Circuits ° * sac tee 


gg Low Leakage Switching @ Minimizes Signal Error 
e S | d H Id Ci it O 0.1 nA Typical Leakage 
.€. sampie an oO IrcUITS # Lew Operating Power 


O 0.06 uW Typical for DG304-407 


me Communication Systems @ Reduced Voltage Drop Across Switch in ON 


# Low Level Switching Circuits oe 
'ds(on) < 502 
=@ Fast Switching Circuits © Minimizes Switching Time 
h 4 e j O Typ ton & toff < 180 ns 
sUGh GS Mu tip exers @ Minimizes System Power Requirements 


O Single Supply Operation Capabilities 


= Standard Linear Dual Supply . feed 
Voltages or Single Supply Systems © TTL, DTL and CMOS Input Compatible 


@ Reduces External Component Requirements 
DESCRIPTION © Logic Input Overvoltage Protection 


The DG300 through DG307 switch family features four switching functions using CMOS technology for low and nearly 
constant ON resistance (less than 50 (2) over the full analog signal range. In the ON condition the switches will conduct 
current in either direction with no offset voltage. With low power dissipation, (a few milliwatts for the DG300-303, a few 
hundred microwatts for the DG304-307), this series of switches becomes an ideal candidate for battery-powered or remote 
switching applications. The switching speed is among the fastest available with the low quiescent power dissipation. In the 
OFF condition, the switches will block voltages up to 30 V peak-to-peak. A logic input driver controls the ON/OFF state of 
the switches. (See the ‘‘Pin Configuration’’ for switch status with a logic ‘‘1’’ input.) The DG300-303 switches are TTL and 
CMOS input compatible and have a logic ‘’0”’ state with an input less than 0.8 V and a logic ‘’1’’ state with an input greater 
than 4.0 V. A pull-up resistor should be added for totem pole TTL outputs. The DG304-307 switches are CMOS input 
compatible and have a logic ‘‘0”’ state with an input less than 3.5 V and a logic ‘’1”’ state with an input greater than 11 V 
(for 15 V positive supply). The logic inputs are protected against overvoltage up to 18 V above and 36 V below the positive 
supply. The combination of low cost, low power, low resistance and fast speed optimizes system design. 


PIN CONFIGURATIONS 


DUAL SPST DG300 or DG304 
Metal Can Package Dual-In-Line and Flat Package 


V+ (SUBSTRATE AND CASE) N 


SPDT DG301 or DG305 
Dual-in-Line and Flat Package Metal Can Package 


ORDER NUMBERS: 
DG300AP OR DG300BP 
DG304AP OR DG304BP 
SEE PACKAGE 11 
DG300CJ 
DG304CJ 
SEE PACKAGE 7 
DG300AL OR DG304AL 

SEE PACKAGE 16 


ORDER NUMBERS: 
DG301AP OR DG301BP 
DG305AP OR DG305BP 
SEE PACKAGE 11 
DG301CJ 
DG305CJ 
SEE PACKAGE 7 
DG301AL OR DG305AL 
SEE PACKAGE 16 


TOP VIEW TOP VIEW TOP VIEW 


ORDER NUMBERS: 


DG300AA OR DG300BA LOGIC] SWITCH 
DG304AA OR DG304BA OFF 
SEE PACKAGE 2 ON 
DUAL DPST DG302 or DG306 
Dual-In-Line and Flat Package ORDER NUMBERS: 


TOP VIEW 
ORDER NUMBERS: 


| Locic | sw1 | sw2_ DG301AA OR DG301BA 
Le ar ee DG305AA OR DG305BA 
ON OFF SEE PACKAGE 2 
DUAL SPDT DG303 or DG307 
ORDER NUMBERS: Dual-In-Line and Flat Package 
DG303AP OR DG303BP 
DG307AP OR DG307BP 
SEE PACKAGE 11 
DG303CJ 
DG307CJ 
SEE PACKAGE 7 
DG303AL OR DG307AL 
SEE PACKAGE 16 


D4 SEE PACKAGE 11 
@ “Saas” ST 
$2 DG306CJ = 
SEE PACKAGE 7 


~ DG302AL OR DG306AL 
SEE PACKAGE 16 


OFF} ON 
ON | OFF 


SWITCH STATES ARE FOR LOGIC “1"" INPUTS (POSITIVE LOGIC) 


TOP VIEW TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS 


VN to Ground V* +18 V, Vt -36 V 


VeOr VE Soe ek we Vt to V~ 
VttoGround. . . . . 2. we ee eee F836 
Vt to V~ +36 V 
Current, Any Tarrminal (Ecos S or ‘'D) . & 30 mA 
Current, S or D, Continuous 30 mA 
Pulsed 1 ms 10% Duty Cycle 100 mA 
Operating Temperature (A Suffix) -~55 to +125°C 
(B Suffix) -20 to +85°C 

(C Suffix) 0 to +70°C 

Storage Temperature (A & B Suffix) -65 to +150°C 
(C Suffix) -65 to +125°C 


ELECTRICAL CHARACTERISTICS 


Power Dissipation” 


14 Pin Sidebraze DIP (P)** 825 mW 
14 Pin Plastic DIP (J)*** 470 mw 
Metal Can (A)**** 450 mw 
Flat Package (L)***** 750 mW 


“Device mounted with all leads welded or soldered to 
PC board. 
**Derate 11 mW/C above 75°C 
***Derate 6.5 mW/C above 25°C 
****Derate 6 mW/°C above 75°C 
*****Derate 10 mW/C above 75°C 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


Characteristics 
Typ! 
25°C 


Minimum Analog Signal 
Handling Capability 


_ 


VANALOG 


A/B Suffix C Suffix 


“56° C/ 125°C 
7O'C 
ve me] eee wows 


Max Limits 
Test Conditions 
V+=+15 V, V—=-15V, Gnd=O0V 


V_ | Switch ON Ig = 10mA 


“ Drain Source Vp = F108 V, lg ==10mA Snead 
r F 
3 patent scala 50 | 75 | 50 75 Vp =-10 V, Ig = +10 mA 
S 
4 Ww Source OFF | ot | 100 | pater Vg =+14V,Vp=-14V 
r Note 2 
ofa]. Drain OFF P| tf to | 5 | 00], |vo= +14 V. Vs =-14V 
7 avi = p nor [| -1 | -100 | | 5 [-100] [vo =-14v. vg = +14 
5 | sisevFiN ee Vo =Vs= +14 — 
! 2 
| E [ine vont oretinorvorseten poof | +t =f - =>] [awe 
See Switching Time Test Circuit 
=] [le a 
: a Oe Ow 2 
D Break- aed Make] DG301/303 
- k-Before-Mak i 
18 - Cs(oFff) Source OFF Capacitance ae eee ee ee ee Vg = 0, Note 2 
| [eon Pan OFF camer a ae Soe Sea ie 
20 Cpion) + Csion) Channel ON Capacitance | 4aof | ff |_| vp = Vs = 0, Note 2 f=1MHz 
i i a eB 
Input Capacitance 
Ving =0,Ry =1K 2,C, = +15 pF 
OFF Isolation? Is L L 
23 Vs =1 Vamos: f = 500 kHz 
24 Positive | I+ Positive Supply Current | Current mA 
post os | | a] [mal VIN = 4V (One Input) (All Other Inputs = 0) 
: oe eee eee 
=| s [ ron sipov coven | O%” [oor] vo | 10 | wo] | ol 
uU Vin = 0.4 V (All Inputs) 
2] ¢ fe Pn Sup Gare Power] 9 | 10 | vo | | oof 
t Vin = +15 V (AIL Inputs) 
=| scaceaor [0001 [10 | 0 [-100 | [mo] 
Vin =0 (All Inputs) 
| fe arin Sept Cura Foaor [0 | 10 [100 | [00 | | 
NOTES: DG300ICMA-A DG302 ICMB-A 
1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. DG301 ICMA-B DG303 ICMB-B 
2. Vin = Input voltage to perform proper function, DG300-303: Vjjj — For logic ‘1°’ = 4 V, for logic ’0" = 0.8 V 
DG304-307: Vin) — For logic 1" = 11 V, for logic 0" = 3.5 V DG304 ICMA-C DG306 ICMB-C 
3. “OFF” Isolation 4 20 log Vg/Vp, Vg = Input to OFF switch, Vp = Output DG305 ICMA-D DG307 ICMB-D 
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DG381 DG384 DG387 DG390 


iconix 


onolithic CMOS Analog s 


S : tches Siliconix 
& BENEFITS 
designed for eee @ Environmentally Rugged 
O Latchproof CMOS 
. ~ @ Low Standby Power 
= Portable, Battery Operated Circuits *® 3°) oon tcc 
g Low Leakage Switching @ Minimizes Signal Error 
e > . O 0.1 nA Typical Leakage 
i.e. Sample and Hold Circuits ws, hier Cleieading Renter 


O 7.5 mW Typical 


@ Reduced Voltage Drop Across Switch in 
ON Condition 


Communication Systems 


m Low Level Switching Circuits 0° fasten) < 50.2 
Fast Switching Circuits @ Minimizes Switching Time 
; O TyP ton & toff < 180 ns 
such as Multiplexers @ Minimizes System Power Requirements 


O Single Supply Operation Capabilities 


@ Standard Linear Dual Supply & Geeaaes 
Voltages or Single Supply Systems = © TL, DTL/ cmos Input Compatible 


O Pin to Pin Replacement for DG180 Series 
Switches 


@ Reduces External Component Requirements 
DESCRIPTION O Logic Input Overvoltage Protection 


The DG381 through DG390 switch family features four switching functions using CMOS technology for low and nearly 
constant ON resistance (less than 50 {2) over the full analog signal range. In the ON condition the switches will conduct 
current in either direction with no offset voltage. With low power dissipation, a few milliwatts, this series of switches 
becomes an ideal candidate for battery-powered or remote switching applications. The switching speed is among the fastest 
available with the low quiescent power dissipation. In the OFF condition, the switches will block voltages up to 30 V 
peak-to-peak. A logic input driver controls the ON/OFF state of the switches. (See the ‘’Pin Configuration” for switch 
status with a logic ‘’1’’ input.) The switches are TTL and CMOS input compatible and have a logic ‘‘0”’ state with an input 
less than 0.8 V and a logic ‘’1” state with an input greater than 4.0 V. A pull-up resistor should be added for totem pole 
TTL outputs. The logic inputs are protected against overvoltage up to 18 V above and 36 V below the positive supply. The 
combination of low cost, low power, low resistance and fast speed optimizes system design. 


PIN CONFIGURATIONS 
DUAL SPST DG381 
Metal Can Package Dual-In-Line Package 


SPDT DG387 


Dual-In-Line Package 


Metal Can Package 


TOP VIEW 


TOP VIEW 
TOP VIEW ORDER NUMBERS: ORDER NUMBERS: er 
DG381AP OR DG381BP DG387AP OR DG387BP 
ORDER NUMBERS: SEE PACKAGE 11 *(SUBSTRATE *(SUBSTRATE SEE PACKAGE 11 ORDER NUMBERS: 
DG381AA OR DG381BA DG381CJ AND CASE) AND CASE) DG387CJ DG387AA OR DG387BA 


SEE PACKAGE 2 SEE PACKAGE 7 SEE PACKAGE 7 SEE PACKAGE 2 


DUAL DPST DG384 
Dual-In-Line Package 


DUAL SPDT DG390 


Dual-in-Line-Package 


ORDER NUMBERS: 
DG384AP OR DG384BP 
SEE PACKAGE 12 
DG384CJ 
SEE PACKAGE 8 


ORDER NUMBERS: 
DG390AP OR DG390BP 
SEE PACKAGE 12 
DG390CJ 
SEE PACKAGE 8 


ioe 
TOP VIEW 


i 
TOP VIEW 


SWITCH STATES ARE FOR LOGIC ‘‘1"" INPUTS (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 


VintoGround . . . . . . . V++418V, V+ —36 V Power Dissipation” 
Vs to Vp ee oe we ee oe be ce oH, Ve 14 Pin Sidebraze DIP (P)** . . . . . 2). 825 mW 
V+toGround. ....... . . . . . +386V 14 Pin Plastic DIP (J)*** 2. 2. 2. 2 2 2 2.) 470 mW 
V+ to V— - wat : css » *36V Metal Can(A)**** 2 2. 2. 2 2 2... 450 mw 
Current, Any Termine ecient S or D) . . . . 30MA 
Current,SorD, Continuous . .... . . . 30mA 
Pulsed 1 ms 10% Duty Cycle. . . . . . 100mA 
Operating Temperature (A Suffix) . . -55to+125°C “Device mounted with all leads welded or soldered to 
(B Suffix) . . -20to +85°C PC board. 
(C Suffix) . . . Oto+70°C **Derate 11 mW/°C above 75°C 
Storage Temperature (A & B Suffix) . . -65to+150°C ***Derate 6.5 mW/C above 25°C 
(C Suffix). . . . -65to+125°C ****Derate 6 mW/°C above 75 C 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits to 
assure conformance with specifications. 


Characteristics A/B Suffix ea aes 
ll td 128°C! are Ea c Ea c 
25°C | -20°C 85°C 


Minimum Analog Signal vig 
VANALOG Handling Capability 


Test Conditions 
V+=+15 V, V—=-15V, Gnd=0V 


Switch ON Ig = 10 mA 


2 aCe 
a} Channel ON CD ed aces 
ro | Input Current }-o.001f -1 | -1f -1] | =] Vin = +5 V 
1a} [ig Tapa Curent input Vohape cow | oor] rf rf +. P]— [vww=a 
13] [ton Tum ONTime Toff co | | gn, switching Time Teét Circuit 
14] [top Tum OFFTime | tO] | so | TT 
15 * — toff abso men DG 387/390 only Fosol fff See Break-Before-Make Time Test Circuit 
i] M oaaiy sou OFF ates wf 
2 SC SS 
19 icgat Cased SSS ee 
20 
: [= EEC a. 
Vs=1 Vrms. f= 500 kHz 
22 Positive i+ sé ositive Supply Current Current | mA | Vin md’ (One) bAN ehor | = 0) 
| [fr Str Garni [-o re] roo] [Yin at 
NOTES: 
1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing DG381 ICMA-E DG384 ICMB A 
2. Vin = Input vale to perform proper function, Vjpq for logic "1" = 4 V, for logic 0" = 0.8 V DG387 ICMA B D0G390 ICMB B 


3. 


“OFF” lsolation = = 20 log Vs/Vp = Input to OFF switch, Vp = Output 
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DG381 DG384 DG387 DG390 


DG300 DG301 DG302 DG30S 
DG304 DG305 DG306 DG307 


iconix 


Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 


TYPICAL CHARACTERISTICS 


'DS(on) YS Vp and DS(on) VS Vp and 
Temperature Power Supply Voltage 


+a A 
SERRE vVt=+15V 10 V 


A V*=+15V, V- = 


— B vt=+10V, V-=- 

$ ott tli li ie z cvt=wsv.ve=-75v| | | | | 
8 CURSE RCRCe ee ee eee 
cn can 
se ot LT TT TT |B PTT 
25 60 $ 5 60 A 
om PT TT TTT] oes an ae 
2°39 20 
qa az 
5a zp 40 
I ” | a 

Ww Ww 
5" e* 
fs) a 


if RGEN: Ry, or C, is increased, there will be 
proportional increases in rise and/or fall RC 
times. Applying VGEN to D rather than S$ 
results in much greater spikes. 


0 0 : 
-15 -10 -5 0 5 10 15 -15 -10 -5 0 5 10 15 
Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS) 


Device Power Dissipation 


vs Switching Frequency 
Single Logic Input 


OFF Isolation Insertion Loss 
vs Frequency 


= = 80 ry 
E 5 | | | \ 56300 THRU DG303 
Z = 4 r {| | 4 DG384 THRU DG390 
: -_ B DG381 INVERTED LOGIC 
A i NI iS] 
g 3 ij r > Pf t | LOGIC INPUT Pt 
: -_ co Qe 2 an 
ud 
: S a a 2 Tryst 
i oO 
© IP oo (LUT ET LUI g St 
2 V+= 15 V, V—=-15V lim _ z } | | \ 56304 THRU DG307 
song a 
25 
a eee 
(Zan 


0.1 1 10 100 1K 10K 100K 1M 
LOGIC GMIV cree (Hz) f — FREQUENCY (Hz) LOGIC INPUT FT | | 
* * 
IS(off) or I D(off) vs Temperature I D(on) vs Temperature Petal dh a | 
r Tay Saexccue 


V- =-15V 
\Vpl=lVsl = 15 V 


= || 
“8 HE 
aan, 


La 
PA 
Seine 
Le 
ae eee 
kee 


iIs(off)! OR Ip (oft)! — SOURCE OR 
DRAIN OFF LEAKAGE CURRENT (nA) 


\ID(on)! — CHANNEL ON LEAKAGE CURRENT (nA) 


25 45 65 85 105 125 
T — TEMPERATURE (°C) 


T — TEMPERATURE (°C) 


Vo — OUTPUT VOLTAGE (VOLTS) 


fect) he! 
yt | 


azz 

ra 

714 
Se eEE 
ae 
Leh 


*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog voltage 
and temperature, and will vary greatly from unit to unit. 


Output ON Capacitance Input Capacitance vs 
vs Drain Voltage Input Voltage 

i oe i Oe 

tase | {| | | [| 
lt hte Dae 
eae 
a ee 
| Ap ra aacrie wa 
Zt TT PT 


(DG3000G303)--+ 
| || tocseroca90 || 


20 


16 


Cin — INPUT CAPACITANCE (pF) 


1.2 1.6 


Cr(on) + Cs(on) — OUTPUT ON CAPACITANCE (pF) 


t— TIME (us) 


*Note: The turn-off time is primarily limited here by the 
RC time constant (100 ns) of the load. 


Vp — DRAIN VOLTAGE (VOLTS) Vin — INPUT VOLTAGE (VOLTS) 
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TYPICAL CHARACTERISTICS (Cont'd) 


t — SWITCHING TIME (ns) 


Switching Time vs Temperature 
DG300-303, DG381-390 


eetey Tot | 


sae ear 
180 } VINH = 4.0V 
160 
140 
120 
100 
oe i a os 
Ft tT tt et tt 
60 


0 
-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


t — SWITCHING TIME (ns) 


Switching Time and Break-Before-Make Time 
vs Positive Supply Voltage 
DG300-303, DG381-390 


ton/toff/tbbm — 
SWITCHING TIME/BREAK-BEFORE-MAKE TIME (ns) 


ton/toff — SWITCHING TIME (ns) 


Vt — POSITIVE SUPPLY VOLTAGE (VOLTS) 


Switching Time 
vs Negative Supply Voltage 
DG300-303, DG381-390 


V- — NEGATIVE SUPPLY VOLTAGE (VOLTS) 


ton/to¢f — SWITCHING TIME (ns) 


ton/tor# — SWITCHING TIME (ns) 


Switching Time vs Temperature 
DG304-307 


Vt=+15V 
v-=-15V 
VINH =+15V 


—-55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Switching Time 
vs Positive Supply Voltage 
DG304-307 


vt — POSITIVE SUPPLY VOLTAGE (VOLTS) 


Switching Time 
vs Negative Supply Voltage 
DG304-307 


vV- — NEGATIVE SUPPLY VOLTAGE (VOLTS) 


SWITCHING TIME TEST CIRCUIT 
(DG300-307 DG381-390 ) 


LOGIC 
INPUT 
t, < 20 ns 
te << 20 ns 


SWITCH 
OUTPUT 


VTH — INPUT SWITCHING 
THRESHOLD VOLTAGE (VOLTS) 


LOGIC “1” = SWITCH ON * 
VINH 


Vs 


VINH 


DG300-303 DG381-DG390 4Vv 


DG304-307 15 V 


*INVERTED LOGIC FOR DG381 


SWITCH 
OUTPUT 


Input Switching Threshold 
vs Positive Supply Voltage 
DG300-307, DG381-390 


VL 
Wh yu 
WZ DG300-303 


DG381-390 


vt — POSITIVE SUPPLY VOLTAGE (VOLTS) 


BREAK-BEFORE-MAKE TIME TEST CIRCUIT SPDT (DG301, DG303, DG305, DG307, DG384, DG390) 


LOGIC 1" = SWITCH ON 
LOGIC 
Vs1 
SWITCH 


output 9 


SWITCH 
OUTPUT 


Vv DG300-303 DG381-DG390 4V 
niciietl _ DG304-307 15V 
50% - 
OV 


VINH 


SWITCH 
OUTPUT 
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PARTIAL SCHEMATIC OF TYPICAL SWITCH (DG300-307, DG381-390) 


OD 
V-O 


a eR pe SS SRNR 
INPUT PROTECTION LOGIC INTERFACE AND SWITCH DRIVERS ANALOG SWITCH 


APPLICATIONS 


Single Supply Operation 


DG304 DG305 DG306 DG307 


DG381 DG384 DG387 DG390 
L 


DG300 DG301 DG302 DG303 


The DG300 series of analog switches will switch positive analog signals while using a single positive supply. This will allow 
use in many applications where only one supply is available. The trade-offs or performance given up while using single 
supplies are: 1) Increased rpS(ON); 2) slower switching speed. Typical curves for aid in designing with single supplies are 
supplied in the Figures below. As stated in the absolute maximum ratings section of the data sheet, the analog voltage 
should not go above or below the supply voltages which in single operation are V+ and 0 volts. 


RDS(on) vs Analog and Positive Supply Voltage Switching Time vs V+ — Positive Supply Voltage 
With V-= 0V 


V-=0V 
ALLL LTT Lect 


B | 

= - 4 

& 130 ++ an g 

aa wi 

3 wo ALIN ITT TTT : 

2 = 

a Y, : 

E V+=+5V $ 

a 90 = 

Ww i) 

E 2 

3 70 FA 

| | 

ut * 

a z= 

Crh ' 

10 
0 2 4 6 8 10 12 14 0 5 10 15 
Va — ANALOG VOLTAGE (VOLTS) V+ — POSITIVE SUPPLY VOLTAGE (VOLTS) 


Input Threshold Voltage vs Positive Supply 


v-=0 
Ta = 25°C 


Wh 
PC 7 


Zee a 
5 


V+ — POSITIVE SUPPLY VOLTAGE (VOLTS) 


7 


Single Supply Range: 
(V— and GND Tied Together) 
V+: +5 V to +25 V 


Analog Signal Range: 
V—- < VANALOG < V+ 


Vth — INPUT LOGIC THRESHOLD (VOLTS) 


iconix 
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Siliconix 


Quad Monolithic SPST 
CMOS Analog Switch 
designed for... «os 


s0eod 


BENEFITS 
= Portable, Battery © High Speed Switching With Break-Before- 
° Make 
instrumentation &- 44» Wee Treks 


© to¢¢ = 80 nsec Typical 


a Automotive Applications 


@ Single Supply Operations 


=u Computer Peripherals © +5 V to +30 V 
. ‘ a @ CMOS Compatible (positive logic) 
a High Speed Multiplexing Hid ese 
mu Low Leakage Switching © Low Standby Power 
O 300 uWatt Max 
Oe Sample and Hold ®@ Minimizes Signal Error 
© e,0 © rps < 100 Q 
& Data Acquisition Systems © Ip(off) = 0.1 nA Typical 


@ Environmentally Rugged 
O Latchproof CMOS Process 


DESCRIPTION 


The DG308 is a monolithic quad single-pole single-throw analog switch fabricated in complementary MOS technology. In 
the ON condition, each switch will conduct current in either direction and in the OFF condition each switch will block 
voltages up to 30 volts peak-to-peak. The ON-OFF state of each switch is controlled by a driver. With CMOS logic ‘1’ at the 
input the switch will be ON, with logic ‘0’ at the input the switch will be OFF. 


- SOUIJIMS Bojpuy 


PIN CONFIGURATION 


Dual-In-Line Package 


TOP VIEW 
LOGIC SWITCH 


0 OFF 
1 ON 


TENTATIVE DATA SHEET ) 
ma 

This page provides tentative information on a new product. Siliconix reserves the right to change specifications for this 0 
product in any manner without notice. : 
x 
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ABSOLUTE MAXIMUM RATINGS Storage Temperature (A & B Suffix) .... —65 to +150°C 
Vin to Ground ..........00.. vt +18 V, V* -36 V (C Suffix) 3.5%... -65 to +125°C 
VEGIUG Wexas en Ka hed sedan nd eee V*toV__—— Power Dissipation (Package) * 
Vito Ground 2... sce esc aunnwewecawnens +36 V 16 Pig NP oi cc ec dee es eee es 900 mW 
PUG «auch mee 4 eee ee eueteeAeG ness +36 V 16 Pin Plastic DIP?*®* 3 wee ew eee 470 mW 
Current, Any Terminal (Except SorD)........ 30 mA *Device mounted with all leads soldered or welded to 
Current, Sor D, Continuous .....n00eeceenans 30 mA PC board. 
Pulsed 1 ms 10% Duty Cycle ............ 100 mA **Derate 12 mW/°C above 75°C. 
Operating Temperature (A Suffix) ...... —§5to+125°C ***Derate 6.5 mW/°C above 25°C. 
Va SUTNR) see wes —20 to +85°C “Absolute Maximum Ratings are stress limits only. Exceed- 
(C SUTIN) 2x canes Oto+70°C __ ing these limits may cause device damage. Electrical Charac- 
ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


CHARACTERISTIC 


MAX “ae 
A/B SUFFIX es ree UNIT 
al Cc 125° ol oe. ° 
joe c 25° 


Minimum Analog 


VANALOG Signal Handling 
Capability 


; Drain Source 
DS(on) ON Resistance 


<a as cia 
Source OFF ocr 
n 


S 
W 
: IS(off) Leakage Current = a 
? Drain OFF Pott tc ti | | Ti 


I 
a 


Input Current 
Il 
gf NE Input Voltage High | 9-0! ae 
uA 
14 u ' Input Current =] 
INL Input Voltage Low 


E — ao. 
ns 


Oo }O} dO NI OIL oO! &] wir 


—_ 


| [csi sown or ee 


at | OFF 
'O} 1} SD(0ff) Capacitance ISIE a 
y Cpi(on) + Channel ON 20 
Cs(on) Capacitance 
18 OFF Isolation (Note 2) ic re eC) a cee 
Current 


| 


TEST CONDITIONS 
V+=+15 V 
V—=-15 V, Gnd =0 V 


=10V,lxc =—-1 MA 

ue) = Vin = 15 V 
Vo "-10Vi ls = TmA 

Veo =14V,Vp =-14 V 

s p Vin =OV 
Vg =-14V,Vp=14V 
Ve=14V,Vp=-14 V 

S 2 VinN=OV 
Ve ==14 V, Vp = 14 V 

Vp =Vce= 14 V 
—— 
Vp=Vs=-14V 


RL =1KQ 


See Switching Time Test Circuit 
C_=35pF,Vs=3V 


Vs =OV,ViInN=OV 


Vp =0V, Vin =O0V 


Vp =Vs=0V,Vin = 15 V 


Vin= 0 V,RL=1K 2, Cy = 15 pF 
Vs =1 Vrms, f = 1 MHz 


sb .3 Vin=15Vor0V 
Current 

NOTES: 
1. Typical values are for DESIGN AID ONLY, not guaranteed TENTATIVE DATA SHEET ICMD 
and not subject to production testing. This page provides tentative information on a new 

a IVp! Vg = Input to OFF Switch product SeicOnee reserves one right to change spec- 
2. OFF Isolation = 20 log3qg —— iin, = Maveut fications for this product in any manner without 

IVs! D _— notice. 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = CONSTANT with logic input waveform as shown. Note that Vs may be positive 
or negative as per switching time test circuit. VO is the steady state output with switch ON. Feedthrough via gate capacitance 


may result in spikes at leading and trailing edge of output waveform. 


SWITCH 

INPUT SWITCH 
OUTPUT PUT 
t%<10ns 7.5V 


Vg=3V 
Yo y<10ns oO 


SWITCH 
INPUT 


SWITCH 
OUTPUT 


Vo=V (REPEAT TEST FOR 


“ale 
SRL =rDston) CHANNELS 2, 3 AND 4) 


Locic LOGIC “1” = S ON 


0.9Vo 


NN 0.1Vo 
toff1 


toff2 | 
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8-Channel Multiplex Switch s 


7 Siliconix 
with Decode 
e 
designed for... BENEFITS 
+4 +4 : @ Reduces Cross-Talk in Systems 
a Multiplexing Signals O Break-Before-Make Switching 
= Data Acquisition © Easily Interfaced 
O Pull-Up Resistors on Inputs for TTL 


Compatibility 
DESCRIPTION 


The DG501 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented 
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will conduct current 
equally well in either direction and in the OFF state each switch will block voltages up to 10 V peak-to-peak. The ON-OFF 
state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary word plus an Enable-Inhibit 
input. The truth table shown below indicates the binary word required to select any one of the eight switch positions. Logic 
input levels ‘““L” and ‘’H”’ correspond to positive logic ‘‘0’’ and ‘’1’’. Assuming supply voltages of +5 V and —20 V, logic “’*L”’ 
< 0.6 V and logic “H” > 3.5 V. ‘“‘Pull-up” resistors are provided at each logic input to improve TTL compatibility. The rise 
and fall times of the drivers are designed to provide break-before-make switch action. 


FUNCTIONAL DIAGRAM PIN CONFIGURATION 


Dual-In-Line Package 


SIGNAL INPUTS 


TOP VIEW 


ORDER NUMBERS: DG501AP OR DG501BP 
SEE PACKAGE 12 


DG501CJ 
SEE PACKAGE 8 


*Both V+ lines are internally connected, either one 
or both may be used. V+ common to substrate. 


TRUTH TABLE 


LOGIC INPUTS 


CHANNEL 


o 
= 
N 


> 
> 
> 
Hy 


SIGNAL INPUTS 


xXx(irahrtre zt Pe 
SLC Ber ez zl r er 
KSEE EEereree er 
(i x ae, as, Se 
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ABSOLUTE MAXIMUM RATINGS 
Sak i er ae =—0.3, +30 V 
Vito VA, Vieng 6s eee eee cnw ct anwes —0.3, +30 V 
VttoVp orVg.. 2... eee e eee eee eee -0.3, +30 V 
NOC VG creo renee es Hehe ene ede wesw as +25 V 
WA, VEy 10 Veen oe ce eae bee ee pee em eee 30 V 
VO OF VETO V— sac cc ew d ceca wernt enn res 30 V 
Current (Any Terminal) ................-. —20 mA 
Storage Temperature (A & B Suffix) ..... —65 to 150°C 
(C Suffix) 2.2 osc. -65 to 125°C 


ELECTRICAL CHARACTERISTICS 


Operating Temperature (A Suffix)....... —55 to 125°C 
(B Suffix)....... —20 to 85°C 
(C Suffix)....... Oto 70°C 

Power Dissipation * 

16 Pin DIP’ oe w cw cade Baan oh Peas 900 mW 

16 Pin Plastic DIP*** 2.2... ...0......000. 470 mW 


*Device mounted with all leads welded or soldered 
to PC board. 


**Derate 12 mW/°C above 75°C 


***Derate 6.5 mW/°C above 25°C 
“Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.’ 


ore 
—_o- 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


CHARACTERISTIC 


Drain-Source 
ON Resistance 


S 
Ww 
| 
T 
. Cc ; Source OFF 
H | 'S(off) Leakage Current 
5 Drain OFF 
D(off) Leakage Current 
‘ : ei Channel ON 
D(on) * 'S(on) Leakage Current 
6 ; Input Current, 
INL Input Voltage Low 
4 , Input Current, 
INH Input Current High 
12 : 7 Switching Time of 
13 transition Multiplexer 
14 ton Turn-ON Time 
15] D | toft Turn-OFF Time 
a Y Break-Before-Make 
16] N | topen Interval 


18 toff Turn-OFF Time 
Source OFF 

19 Cs (off) Capacitance 
Drain OFF 

20) | CD(off) 


Capacitance 


o 
) 
oa 
o 
ok 
o 
~~ 
ie) 
Cc 
= 
+ 


MAX LIMITS 


-20° C/ 25°C 85°C/ 
70°C 


150 


[180 | 
o_| 200 | 
o | 250 | 
ae 
| 18 | 


| 
Le 
0.8 Typ* 

0.05 Typ 


N] = 
alo 


oa 


ma 


us 
VS(all) = 


oO 
co 
4 
=< 


pa | 
n 

< 

122) 

N 

< 

1S) 

It 

o 

< 


=F 
oO 


VEN =O 
mA 
VEN =3.5V 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. IPAA 


APPLICATION HINTS* 


VEN VIN 
Enable Input Logic Input 
Voltage Voltage 
Min High/ VinH Min/ 
Max Low Vin i Max 
(Vv) (Vv) 


V+ V- 
Positive 
Supply 
Voltage 


Negative 
Supply 
Voltage 
(V) (V) 


—5 to +5 


-5 to +5 


3.5/0.6 
3.5/0.6 


3.5/0.6 
3.5/0.6 


*Application Hints are for DESIGN AID ONLY, not guaranteed 
and not subject to production testing. 


**Electrical parameters chart based on V+=5 V, V—=—20 V. 
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<|}<;};<];<|<[< 
OO JO JO ;JOILO 
fl " " ll i ll 
th o;1o oi o;oa 
< = < s 


Same as Above, Except V 


TEST CONDITIONS, UNLESS NOTED: 
V— = -20 V, V+ = 5 V, Ven =3.5V 
VaL = 0.6 V, Van =3.5 V 


Vs =-5V,Vp=5V 
nA Vp =-5V,Vs=5V 
Vp =Vs=5V 


See Switching Time Test Circuit 


Ig = -1 mA, 
V—=-—20V 
Ig = -100 LA, 
V-—=-15V 
VEn = 0.6 V 


See Switching Time Test Cricuit 
Vs1 =:1V, Vgg = +1 V, Vg2-7 = gnd 


=-15'V 


Ven = 0.6 V, f = 1 MHz 


All Va =0 
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TYPICAL CHARACTERISTICS 


DS(on) VS Vp 
and Temperature CD (off): CS(otf) VS Vp 


LOoSs9a 


OUTPUT 
O 


'DS(on) — DRAIN TO SOURCE 

ON RESISTANCE (OHMS) 
TOMI 
PTT 7 
LTT 
EE A 
LU TT 

C — CAPACITANCE (pF) 


-5 -4 -3 -2 -1 0 1 2 -5§ -4 -3 -2 -1 0 2 3 4 5 
Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS) 


V | /\ - lf RGEN. Ri or Cy is increased, there will 
FDS(on) YS YD D(off)/'S(off) be proportional increases in rise and/or fall 
and Temperature Temperature 


TT TE 


+—} — 
= aaa 
a oe 
nny ae 
= 
ee 
Mee 
=== 
oa) Pes 
= am 
mee ea) 
| | 
-_ 


"DS(on) — DRAIN TO SOURCE 
ON RESISTANCE (OHMS) 
PU TPT 

LEAKAGE CURRENT (nA) 
Vin — LOGIC INPUT 
VOLTAGE (VOLTS) 


RL 


ID(oft)/!s(off) — DRAIN AND SOURCE 


Vp — DRAIN VOLTAGE (VOLTS) T — TEMPERATURE (°C) 


Switching Time vs Supply Current vs 
Temperature Temperature 


COO 
V-—=-20V 
CTT iarte- ov 
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t — SWITCHING TIME (us) 
CURRENT (mA) 


0 
—55 -35 -15 5 25 45 65 85 105 125 —60—40-20 0 20 40 60 80 100 120 140 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


Vout — OUTPUT VOLTAGE (VOLTS) 


OFF ISOLATION (dB) 


t — TIME (us) 


= O 
+5V +5 V 
f — FREQUENCY (Hz) 


ecei 
“OFF” ISOLATION = 20 LOG pet 
IN 


xXIUODI 
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SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vc = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


5V 


INPUT 
tite < 20 ns 


OUTPUT 
Vs(ac) = *1V 


Vo 


OUTPUT 
Vg, =t1V 
Vsg =-1V 


Vo 


transition “transition 


SCHEMATIC DIAGRAM 


LOGIC INPUT 


<4 


O V— 
(NEGATIVE 
SUPPLY) 
= 
V+ 


+t. (SUBSTRATE 
= AND POSITIVE 
SUPPLY) 


Ae 


om 


= 5 SIGNAL 


lie ae 
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Siliconix 


8-Channel Multiplex Switch 
with Decode 
designed for —** BENEFITS 


* ° ° @ Reduces Cross-Talk in Systems 
iat Multiplexing Signals O Break-Before-Make Switching 
= Data Acquisition 


€0s9d 


DESCRIPTION 


The DG503 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented 
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will conduct current 
equally well in either direction, and.in the OFF state each switch will block voltages up to 20 V peak-to-peak. The ON-OFF 
state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary word plus an Enable-Inhibit 
input. The truth table shown below indicates the binary word required to select any one of the eight switch positions. Logic 
input levels ‘“‘L’’ and ‘‘H” correspond to positive logic ‘‘0”’ and ‘‘1’’. Assuming supply voltages of 10 and —20 V, logic ‘‘L”’ 
< 0.6 V and logic ‘‘H” > 8.5 V. The rise and fall times of the drivers are designed to provide break-before-make switch action. 


FUNCTIONAL DIAGRAM PIN CONFIGURATION 


Dual In-Line Package 


SIGNAL INPUTS 


TOP VIEW 


- SOUIIMS Hojpuy 


ORDER NUMBERS: DG503AP OR DG503BP 
SEE PACKAGE 12 


“Both V+ lines are internally connected, either one 
or both may be used. V+ common to substrate. 


TRUTH TABLE 


LOGIC INPUTS CHANNEL 


SIGNAL INPUTS 


rrr rer 
Ritzer st tr Fr 
LlZzaearererere 
en ee ee Ses es en aes eS ge! 2 


xMIUODI 
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ABSOLUTE MAXIMUM 


Vt tO VA, VEA «i ee we wees 


VIO VSsne 4 swee ba ee ee 
V Ay VEn 10 Vasc ce eee 
Vp OF VETO Vacs ave ecnae 


RATINGS 

Shee tee hae =0.3, 33: V Current (Any Terminal) ................. 720mA 
papeeeu wn Eh 0.3, 33 V Storage Temperature (A & B Suffix) ..... .-65 to 150°C 
sen eake aus 0.3, 33 V Operating Temperature (A Suffix)... .....-55 to 125°C 
oneueueeuauws +25 V (B Suffix). ........7-20 to 85°C 
peeeeetesaeees 33 V Power Dissipation®..............+...+..+ 900 mW 
bavea eo pee oe ae 33 V 


*All leads soldered or welded to PC board. Derate 
12 mW/°C above 75°C 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC ps A SUFFI B SUFFIX UNIT V—=-20 V, V+=10V, Ven = 8.5V 
Drain-Source = ht — Is =-1mA 
ON Resistance Cae [ see a [ao " v0 ws 
Source OFF 
= = Ve=- = 
5}H Ii anid -4000 nA | Vp=-10V, Vs = 10V = 
Dioff) Leakage Current D s* 
Channel ON 
+ 400 Vp =Vs=10V 
! Input Current, 
A Vv 
8 ‘ _ Switching Time See Switching Time Test Circuit 
SRSRSHIOn of Multiplexer Vs1=?1V Vgg=*1V, Vs2-7 = gnd 
Ip Turn-ON Time a 1.2 Typ" ae 2 een 
N a Vs(all) = #1 V 
A Break-Before-Make 
11 i topen ieee 0.05 Typ* 0.05 Typ* 
I 
Source OFF 
pF VEn = 0.5 V, 
Drain OFF f = 1 MHz 
! 20T 
U VEn=9 
L 8.5V,V~a=0 
*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. IPAA 


APPLICATION HINTS* 


VEn VIN 
Enable Input Logic Input 
Voltage Voltage 
Min High/  VINH Min/ 
Max Low VinL Max 
(V) (Vv) 


V+ V- 
Positive Negative 
Supply Supply 
Voltage Voltage 

(V) (Vv) 


Vs or Vp 
Analog 
Signal 
Range 

(V) 


-10 to +10 

-10 to +5 
-5 to +10 
-5 to +5 


*Application Hints are for DESIGN AID ONLY, not guaranteed 
and not subject to production testing. 


**Electrical parameters chart based on V+ = +10 V, V— = —20 V. 
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TYPICAL CHARACTERISTICS 


'DS(on) YS Vp 
and Temperature Cp (off): Cs (off) vs Vp 


cosod 


ON RESISTANCE (OHMS) 
s 


C — CAPACITANCE (pF) 


mm | Le 
oCLELT err | 
-10-8 -6 -4 -2. 0 2 4 6 —10 -8 -6 -4 -2 0 2 4 6 
Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS) 
lf RGeEN, Re or Cy is increased, there will 
ID(oft)/|s(off) vs be proportional increases in rise and/or fall 
Switching Time vs Vp Temperature 


t — SWITCHING TIME (us) 

LEAKAGE CURRENT (nA) 
Vin — LOGIC INPUT 
VOLTAGE (VOLTS) 


ID (oFt)/!s(oft) — DRAIN AND SOURCE 


0 
=<10 -@ ~§ -4 <2 0 4 6 8 10 
Vp — DRAIN VOLTAGE (VOLTS) T — TEMPERATURE (°C) 


Switching Time vs Supply Current vs 
Temperature Temperature 


V+=+10V 
V-=-20V 
R, = 1K 

C, = 30 pF 


- SOUIJIMS Bojpuy 


I+, |I-| 


t — SWITCHING TIME (us) 
| — CURRENT (mA) 


i) 
—60-40-20 0 20 40 60 80 100 120 140 —60-—40-20 0 20 40 60 80 100 120 140 
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


aS A 
AS Tit Tl 


Vout — OUTPUT VOLTAGE (VOLTS) 


OFF ISOLATION (dB) 


f| | | 

Lh ar 
| | | | 

| | | | veew=-8¥[ | 


2 4 


t— TIME (us) 


f — FREQUENCY (Hz) 


oe 
“OFF” ISOLATION = 20 LOG —OUT 


xXiIuUO DI 
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DG503 


SWITCHING TIME TEST CIRCUIT 


10 V 


INPUT 
tts < 20 ns 


1V 


OUTPUT 
Vs(att) =*1V 


Vo 


OUTPUT 
Vs1 =+1V 
Vsg =-1V 


‘transition 


SCHEMATIC DIAGRAM. 


ont = 
(NEGATIVE 
SUPPLY) 


V+ 
V+ 
(SUBSTRATE 


= AND POSITIVE 
ss SUPPLY) 
— . RE || TaD 
A'O 
\/ 


ae Pie eae 


mat a, ele ple _ 
Cia ath hd Sas 


iconix 
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Differential 8-Channel / s 
16-Channel CMOS — Sificonix 


@ Environmentally Rugged 


Analog Multiplexer =. °°" 
G oe! @ Easily Interfaced 
9 O TTL, DTL and CMOS Direct Control 
designed for. ee Over Military Temperature Range 
® Low Stand-By Power 
O 36 mW Typical Stand-By Power 
a Data Acquisition Systems © Reduces System Cross-Talk 
O Break-Before-Make Switching Action 
& Multiplexing Reference Signals @ Reduces External Component Requirements 


a - O +15 V Analog Signal Range with +15 V 
= Communication Systems Supplies 


DESCRIPTION 
The DG506 is a single-pole 16-position (plus OFF) electronic switch array [DG507 is a double-pole 8-position (plus OFF) ] 
which employs 16 pairs of complementary MOS (CMOS) field-effect transistors designed to function as analog switches. 
In the ON condition each switch will conduct current in either direction, and in the OFF condition each switch will block 
voltages up to 30 volts peak-to-peak. The ON-OFF state of each switch is controlled by drivers, which are in turn controlled 
by a 4-bit binary word (DG507 by a 3-bit binary word) input plus an Enable-Inhibit input. The truth table below shows the 
binary word required to select any one of the 16 switch positions, provided a positive logic ‘’1’’ is present at the Enable 
Input. With logic ‘’0’’ at the Enable input all switches will be OFF. The logic decoder and the Enable inputs will recognize 
voltages between 0 and 0.8 V as logic ‘’0”’ voltages, and voltages between 2.4 and 15 V as logic ‘‘1”’ voltages. The input can 
thus be directly interfaced with TTL, DTL, RTL, CMOS and certain PMOS circuits. Switch action is break-before-make. 


FUNCTIONAL DIAGRAMS 
16 Channel MUX DG506 8 Channel MUX DG507 


V+ v- Gnd 


H a | i \ cult 
—t- 4 4 4 a“. 4 


DG507 CMOS DECODE LOGIC | 


DECODE LOGIC 


TRUTH 


TABLE 
- DG506 


Ag Ay Ag EQ 


TOP VIEW 
*OPTIONAL (NORMALLY LEFT OPEN) 
V+ COMMON TO SUBSTRATE 
ORDER NUMBERS: 
DG506AR OR DG5SO6BR DG506CJ 
DG507AR OR DG507BR DG507C 
SEE PACKAGE 13 SEE PACKAGE 14 


ee ee a a ae a = oo 
a= 3-000 Of sea oOo Gx] 
+ 200++00//-c0-+00x| 
sono-o-08 ee 


Logic ‘O° = Va, < 0.8V, Logic 1". = Vay > 2.4 V, Screen is DG507 
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L40S9qd 90S9a 
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DG506 DG507 


iconix 


ABSOLUTE MAXIMUM RATINGS 


Vin (A, En, or VREF) to Ground ....... 0.3 V, V+ 
WEOF ViV1O VP cc ccae via nn vee epee or 0, -32 V 
VEOrVR1TOV cic cece anew deve ectuvn ens 0, 32 V 
WF 16 GIGUAE 4666 eRe KEES ROT RR HE ROH ERS 16 V 
Vie Grou 2 wk bees ee KO OK KOR RES —~16'¥ 
Current (Any Terminal, Except Sor D)....... 30 mA 
Continuous Current,SorD .............. 20 mA 

Peak Current, S or D 
(Pulsed at 1 msec, 10% Duty Cycle Max) .... 40mA 
Storage Temperature (A & B Suffix)..... —65 to 150°C 
(C Suffix). ....... —65 to 125°C 


ELECTRICAL CHARACTERISTICS 


Operating Temperature (A Suffix)....... 55 to 125°C 
(B Suffix). ... 22, —20 to 85°C 
(C Suffix)........ Oto 70°C 

Power Dissipation (Package) * 
PRP DI co csias ance eeceaneeeees 1200 mW 
28 Pin Plastic DIP*** ............0040. 625 mW 


*All leads soldered or welded to PC board. 
**Derate 16 mW/°C above 75°C. 
***Derate 8.3 mW/°C above 25 C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 
B/C SUFFIX 


25°C —20/ 85/ 
o°c o°c 
Minimum Analog Signal ; 
+15 +15] +15 
zi Drain Source | 16 | 270] 400 | 400] 500 | 450 | 
ON Resistance 


TEST CONDITIONS, UNLESS NOTED: 
V+ = 15 V, V— =—-15 V, Ground = 0, VegefF = Open 
(Note 4) 


Switch ON Ig = 10 mA 


D = 10 V, Ig =—200 pA 


4 
<3 
we 


CHARACTERISTIC 


| 


+ 
+ 
a 


Sequence each switch on 


"DS(on) $ toD 


; 


Greatest Change in 
Drain-Source ON 
Resistance Between 
Channels 


4 4'DS(on) 
~10V <Vg <10V 


7 'DS(on) MAX - rps(on) MIN 
'ps a OOO 
i rDS(on) AVE 


+50 Vg = 10 V, Vp =-10 V 
Vg =-10 V, Vp = 10 V 
Vp = 10 V, Vg = -10 V 
Vp =—10 V, Vg = 10 V 


Source OFF Leakage 


IS(off) Current 


+ 
ao 
oO 


< 
m 
2 
! 


[1 [008 | [10-300 | 
[1 [008 [ [10300 | 


+ | + I+ 
NO more de = 
OoO;To;ourToa ao 


Drain OFF Leakage 


OPT aI rnp oia 
roa- 


12 ID(on) Channel ON Leakage | 16{-0.06] | +10|+300 | — {+20 | +300) Vs(ail) = Vp =—-10V Sequence each switch on 
13 (Note 2) Current | 16 | -0.03] | +5{+200 | — {+10 [+2001 Vial) = Vp = 10 V VAL =0.8V,VayH =2.4V 
D ie [ee] [5 rao Yrvo frzo 


15 Address Input Current, | (5) 4 {-0.002] —_{ -10] -30 | __|-10 | -30| Va=24V 
nfm tees tego EOL J frome 
a] T] Aciiress Inout Gartend, | 30002] | -10[ -30 | | -10 | -30| vidiinsa 


Switching Time 
of Multiplexer 


Break-Before-Make 
Interval 


ton(EN) Enable Turn-ON Time 
toff(EN) Enable Turn-OFF Time 


OFF Isolation (Note 3) poo | 


transition 


topen 
D 
Y See Figure 2 


. us 


2 ae a a a 
Ven =0,R_L =1K 2,Cy = 15 pF 
pet | TT | dee eet asitr coi 
pe} tT | Tt 
pF Ven = 0, f = 140 KHz 
es ee ee ee ee N 


Source OFF 


Cs (off) Capacitance 


Drain OFF 


CD (off) Capacitance DG507 


N 
N 
; 


Positive Supply Current 


NIN nN N NTN N nN 
By rep) ol Py WIN = oO 


+ ae Ve 
Ven =5V 
29 I- Negative Supply Current V- | 52] |-0of | | | 
Ven=0 
NOTES: 
ts Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing DG506 ICXBA, 
2: ID(on) is leakage from driver into “ON” switch. DG507 ICXBB 
IVp! 

3s OFF Isolation A 20 log —— Vg = input to “OFF” switch Vp = output due to Vs. 

~ IVsl 
4. Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift. 


For V+ = |V—-| < 10 V, 1.5 V may be applied to the Vref terminal. The VRef terminal has Rij = 45K 2 
(See the applications section.) 
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Vp =-10 V, Ig =-200 pA} VAL = 0.8 V, VaH = 2.4V 


TYPICAL CHARACTERISTICS 


DS(on) VS Vp and Temperature 


vot tt [ tt | dl vesisy 
es SE Hd 
pt dg 


'DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


Vp — DRAIN VOLTAGE (VOLTS) 


Logic Threshold 
vs Power Supply Voltage 


ani 
ee 


Vin — INPUT LOGIC THRESHOLD (VOLTS) 


V+ AND V— POWER SUPPLY VOLTAGE (VOLTS) 


lA vs VA 
(Terminals Ao, Ay, Az, A3, EN) 


—125 


BERRR RRA Ree: 
LTT TT geese | tT TT 
ET ee TTT TT 
PLT TT set ty TT 
SERRREE (eReeee 
ETT TTT TT TTT TT 
GERESRT PER ERRE 
PLT TTT TT ET TT 
LTT VIN Ti 


Va — LOGIC INPUT VOLTAGE (VOLTS) 


— LOGIC INPUT CURRENT (uA) 
dn us 
ro) a 


| 
N 
a 


OFF Isolation vs Frequency 


100 
HL 
Bi: me aa 


f — FREQUENCY (Hz) 


Typical delay, rise, fall, settling times, and 


'DS(on) VS Vp and 
Power Supply Voltage 


'DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


Vp — DRAIN VOLTAGE (VOLTS) 


IS(off) YS Temperature 
times. 


ane ANARAAY BBR 
War aaa 
WS RS 


FRC WV 


eae 


T — TEMPERATURE (°C} 


\Is(off)| - SOURCE OFF LEAKAGE CURRENT (nA) 


a 
- 
a 
2) 
= 
Ww 
o 
< 
- 
a 
2) 
> 
- 
> 
a 
= 
4 
9° 
° 
a 
| 
2 
> 


ID(off) 29d IED(on) vs Temperature” 


BF AN ANNAN = 
s A 
Ee AX \\\ 


CURRENT (nA) 


S 
_ 


wy RY 
RY NX NANANA ANNANAN ARAN ANANAAD ANNAN NANNY RY RY 


NN — ACA os a 
VNU 


Reon 


T — TEMPERATURE (°C) 


\ID (oft)! OF IIp(on)l— DRAIN ON LEAKAGE 


Power Supply Current 
vs Temperature 


es aa a a 
oe RA oe ee eee 
(a 


Vout — OUTPUT VOLTAGE 


14 OR |lz|, POWER SUPPLY CURRENT (mA) 


| | 
0 rae ec Se 


-55 -35 -15 5 25 45 65 85 105 125 


T — TEMPERATURE (°C) 


*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog 
voltage and temperature, and will vary greatly from unit to unit. 
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switching transients in this circuits. 


OPEN -15V 
e e 


Rg= 1002 [v+ 


If RGeEn: Rs, or Cy is increased, there will be 
proportional increases in rise and/or fall RC 


ee eee ae 
ante cee 


PE | | voen=ss¥] | 


t — TIME (uSec) 
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DG506 DG507 


V+ [SUBSTRATE] 
(+SUPPLY) 
O) 


SCHEMATIC DIAGRAM Typical Switch 


Typical Logic Interface 


Q12 


Qi Q14 


V+ 
a3 a5 D 
C) 
R1 Q71 Q72 
5K a2 
Sm 
@ 
Q74 
a8 
Ao 
LOGIC O Q73 
INPUT 
V+ | 
Vix 


DECODE 
AND 
SWITCH 
DRIVE 


GND Ey’ GND v- 
(CMOS LEVELS) (—SUPPLY) 
SWITCHING TIME TEST CIRCUIT 
Vsi, 
SWITCH OUTPUT 
Db 
(SEE FIG 1) 
0 
Vs8b 
ttransition Sgp ON—— ttransition 
S1pON 
ton (En) _ toff (En) 
0 
0.1 Vo 
SWITCH OUTPUT OPEN +15 V 
Vodb 
(SEE FIG 2) 
0.9 Vo 
Vo 
VS1b 
S2b THRU Sgp 
DG507 SWITCH 
35V LOGIC O OUTPUT 
INPUT Von 
LOGIC INPUT 
tr < 20 ns 35 pF 
tf < 20ns 
50% 
0 Figure 2 
APPLICATIONS Application Hints” 


Vs or 


VIN 
Logic Input 


Voltage 
Vi NL Max 
(V) 


1p. 
Negative 
Supply 
Voltage 
(V) 


V+ 
Positive 
Supply 
Voltage 

(V) 


VREF 
Reference 


Pin 
Connection 
(V) 


Vb 
Analog 
Voltage 

Range 

(V) 


*Application Hints are for DESIGN AID ONLY, not 
guaranteed and not subject to production testing. 


** Electrical Characteristics chart based on V+ = +15 V, 
V—=-15 V, VREF = Open. 


Open -15 to +15 


Open or 


-12 to +1 
1.4V ete ete 


*** Operation below +8 V is not recommended. 


1.4V -10 to +10 


iconix 


1.4V 


-8 to +8 
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8-Channel /4-Channel 
Differential CMOS ees 


O TTL, DTL and CMOS Direct Control 


A O Tem KB 
NnG OG U é ee exer ver Military Temperature Range 


Low Stand-By Power 
O 36 mW Typical Stand-By Power 


des ign ed for i @ Reduces System Cross-Talk 


O Break-Before-Make Switching Action 


@ @, 80 
i Data Acquisition Systems @ Reduces External Component Requirements 
- O +15 V Analog Signal Range with +15 V 
a Multiplexing Reference Signals Supplies 
@ Environmentally Rugged 
= Communication Systems © Latch-proof CMOS 


DESCRIPTION 

The DG508 is a single-pole 8-position (plus OFF) electronic switch array [DG509 double-pole, 4-position (plus OF F)], which 
employs 8 pairs of complementary MOS (CMOS) field-effect transistors designed to function as analog switches. In the ON 
condition each switch will conduct current in either direction, and in the OFF position each switch will block voltages up to 
30 V peak-to-peak. The ON-OFF state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary 
word input plus an Enable-Inhibit input. The truth table below shows the binary word required to select any one of the8 
switch positions, provided a positive logic ‘’1’’ is present at the Enable Input. With logic ‘’0”’ at the Enable input all switches 
will be OFF. The logic decoder and the Enable inputs will recognize as logic ‘‘0’’ any voltage between 0 and 0.8 V, and any 
voltage between 2.4 and 15 V as logic “1” inputs. The inputs can thus be directly interfaced with TTL, DTL, RTL, CMOS 
and certain PMOS circuits. Delays are designed into logic decode and driver circuits to insure that switch action is break- 
before-make. 


DECODE TRUTH TABLE PIN CONFIGURATIONS 
DOI DSOGIOOISSS SISOS SIOSS. SSnnnSSnSnnnns Stl Sey 7 Flat Package 


Flat Package 


Logic "1" = 
VAH 2 2.4 V 
Logic ‘’0” = 

VAL <0.8V 


---+-0000 XxX 


—_ dh = ot 
On ok 


TOP VIEW TOP VIEW 


ORDER NUMBER: ORDER NUMBER: 
DG508AL DG509AL 

SEE PACKAGE 17 SEE PACKAGE 17 

*Common to Substrate and Base of Package 


FUNCTIONAL DIAGRAM 


V+ vV- 


Dual-In-Line Package Dual-In-Line Package 


DG508 CMOS 
DECODE LOGIC 


FUNCTIONAL DIAGRAM DG509 


V+ V- Gnd 


TOP VIEW TOP VIEW 
V+ COMMON TO SUBSTRATE 


ORDER NUMBERS: ORDER NUMBERS: 


DG508AP OR DG5SO8BP DG509AP OR DG5S09BP 
SEE PACKAGE 12 SEE PACKAGE 12 
DG508CJ DG509CJ 


SEE PACKAGE 8 SEE PACKAGE 8 


©1980 Siliconix incorporated 


1-93 


60S9d 80S9d 


- SOUIIMS Hojpuy 


xXIUODI 


DG508 DG509 
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ABSOLUTE MAXIMUM RATINGS 


Vin (A, EN) to Ground 
Vs or Vp to V+ 
VsorVptoV—-. 
V+toGround. . .:. .. « 
V—toGround. ........ 
Current (Any Terminal, Except S or D) 
Continuous Current, S or D 
Peak Current, S or D 

(Pulsed at 1 msec, 10% Duty Cycle Max) . 
(A Suffix). 
(B Suffix) . 
(C Suffix) . 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. 
to assure conformance with specifications. 


Operating Temperature 


CHARACTERISTIC 


Minimum Analog Signal 
Handling Capability 
Capability 


_ 


VANALOG 


Drain-Source 


"DS(on) ON Resistance 


WIN 


4 Ar DS(on) 


2 


Capacitance | DG5SO9 [| D | 
265 
4 Positive Supply Current 

¥ Vx 


I+ Standby 
|— Standby 


Greatest Change in Drain 
Source ON Resistance StoD 
Between Channels 


Negative Supply Current rove Tf 4 | : 


Storage Temperature (A & B Suffix) -65 to 150°C 
(C Suffix) . -65 to 125°C 
-0.3V, V+ Power Dissipation (Package) * 
0,-32V 16 Pin DIP** 900 mW 
0,32V 16 Pin Plastic DIP*** 470 mW 
16V Flat Package**** 750 mW 
-16 V 
30 mA * All leads soldered or welded to PC board. 

20 mA **Derate 12 mW/°C above 75°C 

***Derate 6.3 mW/°C above 25°C 

40 mA ****Derate 10 mW/°C above 75 C 
.-55 to 125°C “Absolute Maximum Ratings are stress limits only. Exceed- 
—20 to 85°C ing these limits may cause device damage. Electrical Charac- 

0 to 70°C teristics define the functional operating limits.” 


Lots are sample-tested for AC parameters and high and low temperature limits 


MAX LIMITS 
B/C SUFFIXES 

-20°C | 25°C 
o°c 


TEST CONDITIONS, UNLESS NOTED: 


ial V+= 15 V, V-= 15 V, Ground = 0 


A SUFFIX 
25°C | 125°C 


° 


-55°C °C 


70°C 


+15 +15 Switch ON Ig = 10 mA 


50 Q Vp = 10 V, Ig = -200 nA Sequence each switch on 
Vp = -10V, Ig = -200 uA Vac =0.8V,Vay=2.4V 


iy ‘ she MAX - DS(on) =) 
% Detar "DS(on) AVE 


-10V <Vg<10V 


oo 
oO. Oo 


‘eal 
oO 


BS 
oa 
o 


I+ 
o 


i+ 
I+ = 
— ol 


| aa 
S 7 a 
Peer. | Sees 10 | +200 +20 | +200 Voccl0V Veriov | EN=° 
10 000 [20 00 
E “aos |_| 10 | 200 |_| 220 | 00 Sequene each site 
ID(on)* Leakage | Bt S(all) > MD equence each switch on 
Peak Add EN . 3 
_— a a 
eT hes Address Input Current | Ag. Ay (Agi| 3 [-0.002] | -10 | -30] | -10 | -30 Ven =24V need 
20 t - Switching Time of ' = 
transition Multiplexer lil ale 
Break-Before-Make 
lof arn —_mmrmorre ofa] | pet} —]---] i, 
23]X,[ZonfEN)__Enoble Ton oFFTine [Of 1 oa] P17] |] |"? 
24|%] OFF Isolation** Ven iy > 1 Oy Spr 
Vg = 7 VRMS, f = 500 kHz 
Cc Source OFF 
J ae Drain oFF | _pasoa [ oo | i | af | [ [| J J J” f, ., NEN =O, E = TORN 
27 : ee ee ee ee eee ee ee si 
ee ee ee ee 
es ES ee Eee eee ee 
Ee ee ee ee ee 
er ee Ee ee ee Eee 


' 
N 
ee) 


ICXG-A DG508 
ICGX-B DG509 


t Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


"ID(on) is leakage from driver into “ON” switch. 


IVpl 
**OFF isolation = 20 log a 
IVs| 


, Vg = input to “OFF” switch, Vp = output due to Vs. 
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TYPICAL CHARACTERISTICS Typical delay, rise, fall, settling times, and 


'DS(on) VS VD and switching transients in this circuit (similar cir- 
'DS(on) VS VD and Temperature Power Supply Voltage cuit for DG509). 


Zea Ree ee 
ec ba ta 


V-—=-15V 


i 
Pst TAL 128° 


60S$9d 80S9da 


RESISTANCE (OHMS) 


'DS(on) — DRAIN-SOURCE ON 
RESISTANCE (OHMS) 


'DS(on) — DRAIN-SOURCE ON 


Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS) 


Logic Threshold vs 
Power Supply Voltage IS(off) vs Temperature” 
’ V+=+15V 
V- 


If RGEN- Rg, or Cy is increased, there will be 
proportional increases in rise and/or fall RC 
times. 


Sa WN =o 
MMM OAM MBaQAY 
BPR A \\\\\\\\ 


ESXXX\\\\ 


V+ AND V— POWER SUPPLY VOLTAGE (VOLTS) T — TEMPERATURE (°C} 


Vin — INPUT LOGIC THRESHOLD (VOLTS) 
\Is(off)| - SOURCE OFF LEAKAGE CURRENT (nA) 


lA VS VA 
(Terminals Ag, Ay, Ag, EN) 'D(off) and I D(on) vs Temperature” 


LTT TT ve essv 
GAS RR RRP AA owe: 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


+ 


= 


EREx 
LAGS NEE eRe EE 
TTT TTT TT TT 
LTT TTT Et TT 
PELE T LA ET 
LIL TITVINTT 


1 TYP Vy, 2 
Vin — LOGIC INPUT VOLTAGE (VOLTS) T — TEMPERATURE (°C) 


- SOUIIMS Bojnuy 


CURRENT (nA) 
tT Let 
a 


wi TU 


YON 
9543 


Lae 
45 


£ RSS RS SS SS 
SSS SS NN SS SN poe —a 


SS: 
R ae \\ 
aM NNW — 


45 65 85 105 


IIjyyl — LOGIC INPUT CURRENT (uA) 


YY 
shots 


\ID(oft)! OR |!p(on)! — DRAIN ON LEAKAGE 


Vout — OUTPUT VOLTAGE 


Power Supply Current 
OFF Isolation vs Frequency vs Temperature 


” FST TTT TT 
Th UT 
MB, 


PTI. UT 
A 
a St 

pelt el 


OFF ISOLATION (dB) 


Vg _ 
IVpl 
17 or |lg| - SUPPLY CURRENT (mA) 


: pene 
-55 -35 -15 5 25 45 65 85 105 125 
1 


f — FREQUENCY (Hz) T — TEMPERATURE (°C) 


t — TIME (uSec) 
*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog 
voltage and temperature, and will vary greatly from unit to unit. 


MIUODI 
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SCHEMATIC DIAGRAM 


Typical Logic Interface Typical Switch 
V+ (SUBSTRATE) 
(+ SUPPLY) 
a 
Qi Q14 Q12 V+ 
Q3 Q5 
R1 Q71 Q72 
5K Q2 
<4 v- 
S 
Q15 © 
ce eee ava 
as 04 a6 ag 
Ao 
LOGIC Q fl a73 
INPUT 
R4 
5K Q10 ais 
V+ Va 
a7 as 
R2 
136K Q11 a 
SWITCH 
DRIVE 
R3 
14K 
C O) 
Ey’ GND _ 
GND N 
(CMOS LEVELS) (— SUPPLY) 
+2.4V +15 V 
Vs1 
0.8 Vs1 
SWITCH OUTPUT SWITCH 
VD 
(SEE FIG 1) O a al 
D 
0 
T 35 pF 
0.8 Vsg 
Vs 
ttransition ttransition 
$1 ON 
= ton (En) toff (En) 
0 
0.1 Vo 
SWITCH OUTPUT SWITCH 
VD 
O OUTPUT 
(SEE FIG 2) % 
b 
35 pF 
0.9 VO 
Vo 
Vs'- 
3.5V 
LOGIC INPUT 
tr: 20ns 
th: 20ns 
50% 
0 


Figure 2 
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APPLICATIONS 


VIN 
Logic Input 
Voltage 
VINE Max 
(V) 


V+ 
Positive 
Supply 
Voltage 

(V) 


v- VREF 
Negative Reference 


Supply Pin 
Voltage Connection 
(Vv) (V) 


Open 2.4/0.8 


Open or 
1.4V 


1.4V 


2.4/0.8 
2.4/0.8 


1.4 V 2.4/0.8 


Logic Inputs 


Application Hints* 


*Application Hints are for DESIGN AID ONLY, not 


Voltage guaranteed and not subject to production testing. 


Range 


(Vv) **Electrical Characteristics chart based on V+ = 


V—-=-15V. 


+15 V, 
-—15 to +15 


***QOperation below +8 V is not recommended due to the 
shift in VREeFf. 


-12 to +12 


-10 to +10 


-8 to +8 


Logic input circuitry protects the input MOS gate from static transients. A series MOS device shuts off when Vij exceeds 
the positive power supply. Negative transients are clamped to ground by a diode clamp. 


The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from ViNH 
to VINL. If a series resistor is used for additional static protection, it should be limited to less than 9.1K { to insure 


switching with worst case current spikes. 


ENABLE | SEQUENCE 


4 pulses 


5 pulses 
6 pulses 
7 pulses 


8 pulses 


ANALOG 
INPUT 
(OUTPUTS) 


(MUX ON-OFF CONTROL) 


Ao 


Truth Table 


DG508 SWITCH PAIR STATES 
(- DENOTES OFF) 
$3 $4 


MUX INPUTS 


A, Az S2 


Differential 4 Channel Sequential Mux/Demux. 


+15 V -15V 


DIFFERENTIAL DIFFERENTIAL 


ANALOG ANALOG 
apt INPUTS OUTPUTS 
(INPUTS) (OUTPUTS) (INPUTS) 
J Q 
1/2 MM74C73 1/2 MM74C73 
—— CLOCK CLOCK 
CLEAR GND 
RESET 
ENABLE 
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Siliconix DG508 DG509 


Thermistor Multiplexer Industrial Control Multiplexing = 
+15 V -15 V Transducers Multiplexer Monitor = 
, > Lo] § 
=. 
oe) 
Fd 
” 
© 
fe) 
=) 
INSTRUMENTATION - a 
AMPLIFIER ©. 
+15 V A/D — 
O) 
IN INTERFACE 
AND 
DECODE 
e Car 
‘ POSITION ~ 6 
-15V - 1 ass aia 
vetocity MINI 
VOLTAGE COMPUTER 
CALIBRATE 
Control Output 
DG509 Thermocouple Multiplexer 
+15V -15V 
) ) 
O O OO) = 
nse! 
LOGIC ae 
hag ad MATERIAL “A 4 
Te1¢ X XK WK XK __ MATERIAL “B” 
8 Input Sample-and-Hold ; erent 
+15.V -15V G2 LOCO | | MATERIAL a +15 V 
ae , 
Te3@ XK XX haar 
7 INSTRUMENTATION 
AMPLIFIER 
ie ead X XX) | a 
COPPER METER 
O Vout 
Dg | | 7 =p 
MATERIAL = | _ _| @ 
“B" -F -15V 
al OR = 
| 
Ne ee r 7 
*The acquisition time and droop rate | 
depend on the size of the hold 
capacitor and the characteristics of ae | 
CHANNEL the buffer amp. v . O 
\ccecencenicioaininth eeeecemnisaaniaaniaaad! 
SELECT | COPPER 
+ If the signal source impedances are rere = 
ist ls “pa greater than 3002 or the analog 3 oe a Walianiias 
Loaic signal range is restricted to less CONSTANT 
INPUT than +5V, Rg may be omitted. TEMPERATURE 


66-1 
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INPUTS 


+5 V 
® 


CLOCK BDin 
IN 14 MM74C90 
c 
@ AIN 1 
Rg1 Roz GND Rgj a 
10K 
& 
10K 
a a ee 
KIUDDIIG 
s eta 


An 8 Channel Mux/Demux System 


+15V 
) 
BUFFER 
+15 V 
“» ew 
GND Dg D;, 02 D3 0405 0g D7 Dg Dy, MM74C00 OR CD4011 


SaudIMS Bojpuy 


(P}U0D) SNOILVOI1ddV 


OUT 
® 
200 22 
FET INPUT 
OP-AMP 
.001 
e 
I -15V 
TO OTHER 
AMPLIFIERS 
ee pe ee ea eve eles gee ee 
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Siliconix 


@ 
e 
~ 300 2 
e 
INPUTS 13 
) 
TO 
a 12 OTHER 
11 
LY) 
10 
e@ 
+5 V 
J 
+15 V 
14 A Y 
CLOCK B 
IN MM74C90 ‘ BUFFER 
U BDin 1 
R91 Rg2 GND Rgj | 
10K + K NC 
= CLEAR GND 
IN914 #18 V 
& 
+5 V 
i re » 
D1D2D3D4 D1D02030D4 
| | MM74CO0 OR CD4011 
ee a ee ee ey ae 


Differential Mux/Demux System 


TO 


NLQOTO |S 


OTHER 
AMPLIFIERS 


AMPLIFIERS 


DG508 DG509 


+15 V 


(P,4U0D) SNOILWOITddV 


INSTRUMENTATION 
AMPLIFIER 


O Vout 


D/A Converter Switches S 
designed for... 


4, 10 or 14 Bit DACs 

Binary or BCD DACs 
Multiplying DACs 

Successive Approximation ADC 
Frequency Synthesizers 
Virtual Ground Switches 


DESCRIPTION 


BENEFITS 


@® Easily Interfaced 
© Binary Weighting of ON Resistances 
@ Minimizes System Power Requirements 
O 40 uW Operating Power 
@ Reduces Systems Costs 
O Single Supply Operation 


The DG515 and DG516, 4 and 10 bit SPDT switches, combine NMOS analog switches with CMOS switch drivers. These 
switches feature low channel ON resistance, binary weighting of ON resistance and channel resistance matching to minimize 
the errors that can lead to non-monotonicity in D/A converters. The binary ON resistance weighting (doubling for each bit) 
is continued from the DG515 to the DG516 to allow the pair to be used as a 14 bit DAC. 


PIN CONFIGURATIONS/BONDING DIAGRAMS 


Dual In-Line Package 
2] Ce] GICICLI@ 


ANALOG So S3 ANALOG Sq 
Gnd 1 Gnd2 


TOP VIEW 


ORDER NUMBERS: * ORDER NUMBERS: 
DG515AP DG515ADICE 
DG515BP DG515BDICE 

SEE PACKAGE 11 DG515CDICE 
DG515CJ 
SEE PACKAGE 7 


SUBSTRATE** TJ 1 


Dual In-Line Package 


0.070 
(178) 


E) [4] G] 2) be] &) bed, 

Sg S7 Sg S5 = 
s[25] 
[]}s10 arene a 
[e]v- DG516 s; [23] 
[2] Bio SUM JCT [22] 
[ale “Hl 
[i]s 1 [20] 


Be By Bg B3 


Be BG ee” 


TOP VIEW 


ORDER NUMBERS: * ORDER NUMBERS: 
DG516AR DG516ADICE 
DG516BR DG516BDICE 

SEE PACKAGE 13 DG516CDICE 
DG516CJ 
SEE PACKAGE 14 


* CONTACT FACTORY FOR TESTING AND INSPECTION CRITERIA 
“ SHOULD BE LEFT UNCONNECTED OR CAN BE TIED TO vt 


FUNCTIONAL DIAGRAMS 


DG515 


SWITCH STATES ARE FOR LOGIC “1”. INPUT 
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ABSOLUTE MAXIMUM RATINGS 


Vs to Sum Jctor AnalogGnd ... . . . —200mV 28 PinCeramicDIP**** . . ..... 1200 mW 
Vin (Bit Logic Input)t. 2 2). 2). /.V-<ViINS<V+ —-28 Pin Plastic DIP****" 2. »- eg? S28. 
IOWTOH os 3 + = S - e & 10mA *Device mounted with all leads welded or soldered 
Current (Any Terminal Exaans Switch) eee 30mA to PC board 
Storage Temperature (A & B Suffix) . . -65to 150°C **Derate 11 mW/°C above 70°C 
(C Suffix). . . . -65to 125°C ***Derate 6.3 mW/C above 25°C 

Operating Temperature ****Derate 10 mW/C above 25°C 

(A Suffix). 2... . 3... ss) 68510 125°C ~— *****Derate 8.3 mW/C above 25°C 

(S SUTIM) »« = «© 2 * © #14 & * -20 to 85°C TNOTE: Exceeding these voltage limits can result in a latch- 

MO SUTTIM) « « «© +» « *® © S =» w 5 Oto 70°C up condition, excessive I+ and possible destruction to 
Power Dissipation (Package) * the device. Placing a 2K {2 resistor in series with V+ will 
14PinCeramicDIP** . . .. .. . . . 825mW protect the device and allow recovery (without power sup- 
14 Pin Plastic DIP*** . . 2. 2. 2. 2...) .) 6470 mW ply cycling) after the overvoltage is removed. 


“Absolute Maximum Ratings are stress limits only. Exceed- 

ing these limits may cause device damage. Electrical Charac- 

teristics define the functional operating limits.” 
ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters to assure conformance with specifi- 
cations. DICE are sorted by DC parameter tests and visual inspections. 


DG515 MAX LIMITS 


DG515 DG515A/B DG515C DG516 


DG516 MAX LIMITS 
DG516A/B 


Test Conditions 


o 
Q 
a 
= 
oa 
oO 


+1.0 | +1.0 | +1.0 +1.0 


+ 
_ 
oO 
+ 
= 
° 
+ 
_ 
oOo 


Input Current 
INH Input Voltage High 
lton ——Turn-ONTime ON Time 

18 toff Turn- oon on Tire | Time 


19 Output Capacitance 
ANLG GND 
Output Capacitance 

21 Output Capacitance 
ANLG GND 

22 Output Capacitance 
SUM JCT 

a aie “ee | [so] so} sso f so} so} to] | 
Current 

= _ al — | |-so [-s0 |-r50 |-s0]-so |-rs0] [so] 
Current 


120 
170 


See Switching Time Test 
Circuit 


VinL=OV. f=1MHz 


N 
a 


a | 


ViINH = 8.0 V f= 1 MHz 


Ch isti 55°C 125°C SC 125°C 
aracteristic = — = 25°c | 70°c By To | 25°c To jee | we | 70°C V+=8.0V,V—-=0V 
~20°C 85°C 20°C 85°C 
TT [estes sents [ors [co Pe a fe 
5] [rosten swens [| ]so[ofso|az[szteo] | | | | | | 
4] [rosien Serene oo Tso [re0 Joos Tees Poo 
Fs] sProsion seems «| - | | | | | | |m[w[m|m]m[m) [__ 
T| E[rosiony —Sweend 4 | || | | | | _] 00] 400 [576 | 500 | 500 | 720 | 
Fe] Preston sich Fat F050" f 00 F000 |v | 
Pe] Froston seen F100 P2200 [2000-2000 [2880] | is -0.1 ma 
P79} Foster swnenero_——dE id] Yi | —__ 220 200-2600 2000 | 2000 | 5760] 
nema | {fF t ttt tT tt 
of Yoon mcsen | fo] == fo] [a] ol =[ae| | ofa | 
[| [totes |__| 8a | sj son [soe | 0 | non] | son] 40 | ston] 100] | ao | =~ 
A CO RO 
N Input Current 
FL tautvoronetow | [t-te fr [ro |-ro [re] |ro[-s0] 10] -10| 10 | 10 | 
Vc serene fev [o] 
= = ha 
| 170 | | Natl 
TET 
mr 


Et 
= 
° 


VINH = 8.0 V 
VINL=OV 


NOTES: DG515-ICAS 
t Typical values are for Design Aid only, not guaranteed and not subject to production testing. DG516-ICAT 
* Delta rps(on) as percent of maximum resistance. 

**This is the worst typical mismatch seen on a device. 


r 
> 


Current 
i | 
~ canant as ‘ | |-s0 ]-s0 [90 [so ]-so fs] |-s0 | -s0 | 
Current 


N 

a 

o 
ao) ne) 
mn 
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TYPICAL CHARACTERISTICS 


A AA IN 


Leakage vs Temperature 


(v4) 39VNV37 NOILONNP ONIWWNS — (°)C) 


DG516 a att 1) 


WL fic ALT | 
MAT 
ITT ATT TT 
eeemes 008 
UTE TTT J" 


(SWHO) 3ONVLSIS3Y NO 39uNOS Nivud — [4¥°)SAy 


R DS(on) vs Supply Voltage 


RbS(on) vs Temperature 
= 
| | 
= 
5 


4 


(SWHO) 3ONVLSISSY NO 394NOs Nivug — (4¥°)SGy 


TEMPERATURE (°C) 


T- 


(V+ TO V—) — VOLTS 


T — TEMPERATURE (°C) 


Typical Channel (DG515 or DG516) 


~ 
(ca 
ro) 
_ 
} 5 
em | 
cg 2 
2% 
©. i 
Qa ov 
5 & 
OE 
| 
DO wn 
9 Ss 
2 
pa | 
oe) 


Supply Current vs Toggling Rate 


Analog Switches 


SUMMING 
JCT 
$4 


! 


V+ 
Vv 


By 


PT Td 
St de 


: ACHE . 
UU) | WT | 


100 


(V4) LNAYYND ATddNS — +1 


1M 


74972 | 
100K 


ott 


TA a 
10K 


VALAUM TT P| 


1K 


(V7) LNSYYND AlddNS — +1 


ANALOG 


Gnd 


T — TEMPERATURE (°C) 


f — FREQUENCY (Hz) 


Switching Time Test Circuit 


Switching Test Waveforms 


Ov 


Vout 
(POSITION 2) 


Vout 
(POSITION 1) 
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APPLICATIONS 4 Bit Multiplying Current Switch D/A 


The following Application Circuits are intend- 
ed to illustrate the following points: 
, i pA P 0 
1. A 2K Q resistor should be in series with VaerA) la a ac 
V+ to limit supply current with negative 
. ° ‘ O e O ) 
ringing of the bit inputs. ; 5 4 


2. Temperature compensation for RDS(on) 
can be provided in the feedback path of 
the Op-Amp. 

3. 4 Quadrant multiplication is possible by 
using the Analog Gnd current. 


TYPICAL FEEDTHROUGH ERROR 


By Bo B3 By OF 2 mV p-p FOR Vper = 10 V p-p 
= (MSB) (LSB) AND f = 100 MHz 


4. Bipolar reference voltages can be used in 
all configurations. 


5. Resistor weighting other than Binary can - 


be used. 


Figure 1 


10 Bit D/A Converter 


22 
O) 
Vout 


O 
a -V 
19 17 16 15 14 13 11 10 9 


*TYPICALLY 25K 2 

O O e O C) e O O @ e ** TEMPERATURE COMPENSATION 
By Bo B3 Bg Bs Bg B7 Bg Bg Bio FOR CHANGE IN Rps(on) 

= (MSB) (LSB) WITH TEMPERATURE 


BINARY INPUT TYPICAL FEEDTHROUGH ERROR 
OF 10 mV p-p FOR Vreg = 10 V p-p, 


Figur 
igure 2 f = 100 kHz AND R = 25K 2 


Unipolar Binary Operation 


DIGITAL INPUT ANALOG OUTPUT 


ore | vag 
| ooo0000000 {[ oo '+| 


Figure 3 


NOTE: 


A. Op-Amp characteristics effect D/A accuracy and settling time. The following Op-Amps, listed in order of increasing speed, are 
suggested: 


1. LM101A 2. LF156A 3. LM118 
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APPLICATIONS (Cont'd) 


10 Bit, 4 Quadrant Multiplying DAC 
(Offset Binary Coding) 


8 20 19 17 16 15 14 13 11 10 9 
O) e O ) e © ) @ O O O) 
= 8; B2 B3 Bg Bs Bg B7 Bg Bg Bio 

OFFSET BINARY INPUT Figure 4 


Bipolar (Offset Binary)* Operation 


DIGITAL INPUT ANALOG OUTPUT 
-9 


1000000001 
1000000000 


0111111414141 
0000000001 
0000000000 


-29 
NOTE: 1 LSB = 2-9 Voce 


*Complementing B, (MSB) will give 2's complement coding. 


ys Figure 5 


14 Bit Binary DAC (unipolar) 


2K Q 


VREF 
— e O) ) ) ) 
) 


ferret [tL 


R 
2R 
UO O 8 e O @ O O 
3 
O 


13 


B14 


22 


@ 
ltr 
O 


Figure 6 


e 
Bi2 


Bi3 


B14 


R=10K 2 


Vout 


J 
J 
-V 


Vout 


— BINARY INPUT Figure 7 
NOTE: 
A. Op-Amp characteristics effect D/A accuracy and settling time. The following Op-Amps, listed in order of increasing speed, are 
suggested: 
1. LM101A 2. LF156A 3. LM118 
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Siliconix 


Monolithic SPST MOS Switch 
with Driver 
designed for... BENEFITS 


@ Reduces External Component Requirements 


gi Switching Analog Signals such as O Internal Zener Diodes Protect All MOS 


Gates 


e@ 
Reference Signals @ Easily Interfaced 
© TTL and DTL Integrated Logic 


DESCRIPTION 


The S13002 contains two P-channel MOS field-effect transistors designed to function as single-pole double-throw electronic 
switches. A level-shifting driver enables a low-level input (0.8 to 2 V) to control the ON-OFF state of the switches. In the 
ON state, each switch will conduct current equally well in either direction. In the OFF state the switches will block voltages 
up to 20 V peak-to-peak. With logic ‘‘0’’ at the driver input, a common drain (D) is connected through an ON switch to 
source (S1). With logic ‘’1’’ at the input, ‘‘D’”’ is connected to Sg. Switch action is make-before-break. 


PIN CONFIGURATIONS 


Metal Can Package Dual-In-Line Package 


TOP VIEW 
TOP VIEW 


ORDER NUMBER: Si3002AA ORDER NUMBER: Si3002BP 
SEE PACKAGE 2 SEE PACKAGE 11 


LOGIC STATES ARE FOR LOGIC “1” INPUT 
(POSITIVE LOGIC) 


SCHEMATIC DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix)....... —55 to 125°C re 
(B Suffix)... 2... —20 to 85°C 
V+ to V— cs. 2 eee we ee eR ee we we ee we ee em et we 36 V Power Dissipation” = 
VHtOVSOPVD. .- 6 eee eee ee ee eee eee 25V Metal Can”” .. osc ecxswxascaunceacees 450mW | wp 
Vio VeEOr Ving sccctsweaeaucanceweu ds 12 V 14PinDIP*** 2 2 | | 5 ey 
VD tOV—. eee 36 V “Device mounted with all leads soldered or welded to PC 
a ek a ee an a ee 36 V benead 
= : fe} ° 
ns rhede dete cae eee bee ee ae ee ae i **Derate 6 mW/°C above 75°C. 
Current (Any Terminal) ................0.. 30 mA Derate 11 mW/"C above 78°C. 
Storage Temperature ............... —65 to 150°C “Absolute Maximum Ratings are stress limits only. Exceed- 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS TEST CONDITIONS, UNLESS 
, UNLESS NOTED: 
CHARACTERISTIC | ASUFFIX wi ial _— Peet en es ee 


Drain-Source a _ 
- and ON Resistance ae | 150 | 150 | 220 ' _ —— VINL = 0.8 V (Sw, ON) 
3|" | 400 | 400 | 500 | 400 | 400 | 500 | Vp = -10V VINH = 2.0 V (Sw ON) 


H nA 
Channel ON 


1 Input Current 
: A VIN = N 
. : NINL Input Voltage Low = IN = 0 (Swy ON) 
U Input Current, _ 
ti bali Input Voltage High pox | os | {or | on | v0 | va | bila aie adie 


D us See Switching Time Test Circuit 


N : 
Source OFF 
Typ* Typ* Ve= f=1MH 
Cs (off) Capacitance a : 


12 I— Negative Supply Current mr 
s Reference Supply 

13]U JiR 
) Current 

14 ' I+ Positive Supply Current me a oe 


T Source OFF 


15/Y | 1— Negative Supply Current 


Reference Supply 
Current 


- SOYUIIMS Hojpuy 


16 IR 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. CMBC 


SWITCHING TIME TEST CIRCUIT 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 


LOGIC SWITCH O V+ 


INPUT 3V INPUT SWITCH 
t.<10ns 
r OUTPUT 
te < 10 ns an% ee 
0 ton. Vg = —10 V 0 
toff. Vs =+10V 
SWITCH Cy 
INPUT LOGIC 35 pF 
SWITCH INPUT (A 
OUTPUT 0.1V pi 
—ton (Sz) ~ R 
tot (S4) tan (So) Vv Vv L 
al on (Sz = ov 8 -20V Yo" “s o=s 
L * "DS(on) 
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TYPICAL CHARACTERISTICS 


DS(on) VS Vp 
and Temperature 


DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 
| — CURRENT (mA) 


Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time 
vs Temperature 


t — TIME (ns) 
ID(oft): OR Is(offy, (NA) 


sik 5 a 
eT CET 
et 

ta. £10'V 
1 es 
—60-—40-20 0 20 40 60 80 100 120 140 
T — TEMPERATURE (°C) 


VIN VS lin 
and Temperature 


V+=+10V 
V—=-20V 


lj — LOGIC INPUT CURRENT (uA) 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


Supply Current 
vs Temperature 


—60-—40-20 0 20 40 60 80 100 120 140 
T — TEMPERATURE (°C) 


IS(off) 
vs Temperature 


-~ 
o 
o 


LIN 
mil 


NUT 


T — TEMPERATURE (°C) 


“OFF” Isolation vs Ry 
and Frequency 


Tra 7 
an yea 
Uw] Ry = 1002 


TT Tt | 
il a 
PLL TIM TUT | 
PLAIN EU YA TTT 


1 10 


f — FREQUENCY (MHz) 


“OFF” Isolation Circuit 


V+=+10V 


SIGNAL 
SOURCE 
Z=502 


VR=0V 


V—=20V 


Vung! 
“OFF” ISOLATION = 20 LOG 7 
L 
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Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 


lf RGeEn, Ri or Cy is increased, there will 
be proportional increases in rise and/or fall 
RC times. 


Vin — LOGIC INPUT VOLTAGE (VOLTS) 


Vo — OUTPUT VOLTAGE (VOLTS) 
| | : 


Yew | | 
2 3 4 


1 


t— TIME (us) 
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Siliconix 


Monolithic 8-Channel 
Multiplex Switch with Decode 
designed for cus BENEFITS 


. = 4 @ Reduces External Component Requirements 
# Multiplexing Analog Signals ag es ele 


O Internal Zener Diodes Protect MOS Gates 
@ Minimizes Channel Cross-Talk Problems 
O Break-Before-Make Switching 


DESCRIPTION 


The Si3705 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented 
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will conduct current 
equally well in either direction, and in the OFF state each switch will block voltages up to 5 V peak-to-peak. The ON-OFF 
state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary word plus an Enable-Inhibit 
input. The truth table shown below indicates the binary word required to select any one of the eight switch positions. 
Logic input levels ““L’’ and ‘‘H’’ correspond to positive logic ‘0’ and ‘‘1’’. Assuming supply voltages ofe®-and —20 V, 
logic “L’’ < 0.6 V and logic ‘‘H’’ 2 3.5 V. The rise and fall times of the drivers are designed to provide break-before-make 
switch action. 


FUNCTIONAL DIAGRAM PIN CONFIGURATION 


Dual-In-Line Package 


SIGNAL INPUTS 


TOP VIEW 


ORDER NUMBERS: Si3705142K, Si3705143K, 
Si3705192K OR Si3705193K 
SEE PACKAGE 10 


ORDER NUMBER: Si3705192P 
SEE PACKAGE 12 


TBoth V+ lines are internally connected, either one 
or both may be used. V+ common to substrate. 


TRUTH TABLE 


LOGIC INPUTS CHANNEL 


°o 
_ 
N 


> 
> 
> 
5 


SIGNAL INPUTS 


Slnhret restr zt Se 
ADBEer reas Se rT 
KaLet Fee ere ee 
ae ee Sia SA RE! CO (Sees eg Ca 
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ABSOLUTE MAXIMUM RATINGS 


Ve Ve. weet owe ewes Cee eee ees —0.3, 35 V 
Vito VA, VER 6 6 ec ee ile egies ae ew —0.3,, 35 V 
VFO VO Or Vai cc cece vee oo Ree ee —0.3, 35 V 
etc en .- e e  e e e e +25 V 
Va. Ven 16 VS sce tres den ee eter een ew ewe 35 V 
Wo Or VE1OV= civ tester sek eee nan enwe 35 V 


ELECTRICAL CHARACTERISTICS 


Current (Any Terminal) 2222 oss A sen aes —20 mA 
Storage Temperature ...4 02.5 fanaa ss -65 to 150°C 
Operating Temperature (A Suffix)....... —55 to 125°C 

(Go SUTTOO. « « % ayes * = 0 to 70°C 
Power Dissipation” ............-+.5000% 900 mW 


* All leads soldered or welded to PC board. Derate 12 mW/°C 
above 75 C 

“Absolute Maximum Ratings are stress limits only. Exceed- 

ing these limits may cause device damage. Electrical Charac- 

teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC $13705142/S13705143 $13705192/S13705193 V- =-20 V, V+=5V, Ven =3.5V 


Drain-Source 


ON Resistance 


4 c ; Source OFF 

H S(off) Leakage Current 
‘ Drain OFF 

D(off) e Leakage Current 
. Input Current, 
oft NINE “" Input Voltage Low 
Switching Time 

7 ttransition 


Of Multiplexer 


8] [ton Turn-ON Time 
91D] toff Turn-OFF Time . 


10 id Break-Before-Make 
_ ‘open Interval 
A 
M Source OFF 
uw y Cs(off) Capacitance a 
Cc 
Drain OFF r 


1.2 Typ* 


° 
er) 
+ 
< 
ie 


oO 
fo) 
oa 
| 
< 
ne} 
* 


13 Pp Power Dissipation 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


SWITCHING TIME TEST CIRCUIT 


i=) 

eo [fi 
oi fools Me) 
a |Jala 
< <ji< 
ne) nome me) 
* * * 

po 
o” 


70°C Vac = 0.6 V, Van =3.5 V 


NO 
So 
°o 


Vp=-5V 


UNIT 
-192 only 


Vs=-5V,Vp=5V 
nA VEn=0.6 V 
Vp=-5V,Vs=5V 


VAL =0 


See Switching Time Test circuit 
Vs1 = +1 V, Vsg = #1 V, Ve9_-7 = gnd 


See Switching Time Test Circuit 


Vs(all) = 1V 
10 Typ* Vs=Vp=5V Ven=0.6V 
n~ . 
pF f=1MHz 
20 Typ* Vp=5V 
175 | mw | V— =-31V,V+=0 
IPAA 


Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be + or — as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 


spikes at leading and trailing edge of output waveform. 


INPUT 


© OUTPUT 


OUTPUT 


OUTPUT 


OUTPUT 


Vg1=t1V 
Vsg = -1 Vv 


1-110 


1V 


Vs(ALL) = +1 VY 


Vs =-1V 
Vsg=+1 Vv 


5V 


trite < 20 ns 


50% 
OV 


ton 
—*toff 


90% mentees 


10% - — 


<—— 
‘open 90% 


10% 


90% 


10% 


5 ” a ttransition 


Vo 


ttransition 
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TYPICAL CHARACTERISTICS 


t — SWITCHING TIME (us) t— SWITCHING TIME (us) 'Ds(on) — DRAIN TO SOURCE ON RESISTANCE (OHMS) 


OFF ISOLATION (dB) 


DS(on) VS Vp 
and Temperature 


Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time vs Vp 


Vp — DRAIN VOLTAGE (VOLTS) 


Switching Time vs 
Temperature 


T — TEMPERATURE (°C) 


“OFF” Isolation vs Ri. 
and Frequency 


f — FREQUENCY (Hz) 


rr 
& 
Ww 
o 
2 
< 
= 
re) 
< 
a 
< 
o 
| 
o 


I D(ofty/'s(oft) — DRAIN AND SOURCE LEAKAGE 
CURRENT (nA) 


| — CURRENT (mA) 


Cp (off): SS(oft) YS Vp 


—~§ ~# =3 ~2 1 
Vp — DRAIN VOLTAGE (VOLTS) 


ID(oft)/!S(off) ¥S 
Temperature 


T — TEMPERATURE (°C) 


Supply Current vs 
Temperature 


V+=+5V 
V-=-20V 
ALL INPUTS = 0 V 


T — TEMPERATURE (°C) 


IV | 
“OFF” ISOLATION = 20L0G —OUT 
Vin! 


1-111 


lf RGEn, Ri or Cy is increased, there will 
be proportional increases in rise and/or fall 


RC times. 


Vin — LOGIC INPUT 
VOLTAGE (VOLTS) 


Vout — OUTPUT VOLTAGE (VOLTS) 


[| 
CCOSSSS 
| | | td 


VGen=—-5V 


1 2 
t — TIME (us) 
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SCHEMATIC DIAGRAM 


a] RT OR] TR] 8 
a] 1a] Ta] 8 
_ 


1 et A 


1-112 


(NEGATIVE 


AND POSITIVE 
SUPPLY) 


D SIGNAL 
OUTPUT 
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Drivers for FET Switche 


Monolithic 6-Channel FET 
Switch Drivers 
designed for ses BENEFITS 


& Interfacing Low Level Signals to @ Reduces System Component Requirements 


je O Six Interface Circuits on One Chip 
FET Switches such as Gl 15 and O Performs Amplification and DC Level 
G122 Series Multi-Channel FET Shifting Required Between Low Level 


- Logic and FET Switches 
Switches 


bay 


Siliconix 


DESCRIPTION 


The D123 contains six drivers designed to perform the level-shifting and amplification needed to interface low-level logic 
outputs and field-effect transistor switches (MOS FET or JFET). With the input logic reference, Vp, at 0 V, the driver 
output reference, V— may be set between —3 and —30 V. Each output is designed to sink 5 mA of current in the ON condi- 
tion, and to hold off up to 30 V in the OFF condition. The input stage is a common-base emitter-input PNP transistor, 
and thus has a low input impedance. For the ON condition, an input current equal to or greater than 1 mA is required. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM PIN CONFIGURATIONS 


Flat Package 


TOP VIEW 


ORDER NUMBER: D123AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBERS: D123AP OR D123BP 
SEE PACKAGE 11 


Vp (ENABLE) 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix)...... —55 to 125°C 
(B Suffix). ...... —20 to 85°C 

VO 1 Vas naee oe oe Rew eee ee eee wo es 36 V Power Dissipation* ; 

VR TOV. cee eee e neces een even nanens 25V Flat Package” 000g ence bic ensue 750 mW 

VIN te a ee ea eee ee 30 V 14 Pin pip*** oe ee eee kee 825 mW 

VIN TOV ++ fe eee 42 *All leads welded or soldered to PC board. 

Current (Any Terminal).................4. 30 mA ** Damte 10 mi "C above 75°C. 

Storage Temperature ............... —65 to 150°C 


***Derate 11 mW/C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 
ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC PBA | BCT V—= 20 V, VR =0 
U | Output Current, 
OH High 


3 | Input Current, ih Vin =0.4V 
INL Input Voltage Low INC" 
Volt 
M a 4 Ms See Switching Time Test Circuit 


lind =1mMA, 
8 Ss Reference Supply All Other Viqy = 0.4 V 
R Current 


mA 
U 
P 
L 
Lar Reference Supply HA Vo =10V {AI Vin = 0.4 V 
R Current 
EID 


TYPICAL CHARACTERISTICS 


Propagation vs 


lin Ns VIN Temperature 


1.8 500 


vf fff 
BeSRP APS aR 
“CCC VTVIZL 
- 0 
0 0.2 0.4 0.6 0.8 1 
Vin — INPUT VOLTAGE (VOLTS) ‘IN (peak) — INPUT PEAK CURRENT (mA) 


PROPAGATION (ns) 


Ijyy — INPUT CURRENT (mA) 
ta(off) (ns) 


SWITCHING TIME TEST CIRCUIT 


VIN 
t,< 10 ns 
te<10ns Q 


7.0 V (90%) 
Vout 


SeDE D123 
tp < 10 ns 
= te < 10 ns = ton 


2-2 


-17 V (10%) 


*SEE GRAPH 
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Monolithic 6-Channel FET =. 
Switch Drivers = 
designed for... BENEFITS 


eS Interfacing Low Level Signals to @ Reduces System Component Requirements 


O Six Interface Circuits in One Chip 


FET Switches such as Gl 15 and O Performs Amplification and DC Level 
G122 Series Multi-Channel FET mili 


@ Required Between Low Level Logic and 


Switches FET Switches 


DESCRIPTION 


The D125 contains six drivers, designed to perform the level-shifting and amplification needed to interface low-level logic 
outputs and field-effect transistor switches (MOS FET or JFET). With the input logic supply, V,_, at 5 V, the driver output 
reference, V— may be set between —1 and —25 V. Each output is designed to sink 5 mA of current in the ON condition, 
and to hold off up to 30 V in the OFF condition. The input stage is a base-input PNP transistor, with the emitter returned 
to the Vi_ supply through a resistor. To turn the driver ON, the logic stage driving it must be capable of sinking 0.7 mA. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM PIN CONFIGURATIONS 
Flat Package 


ENABLE (VL) VE 
() 


TOP VIEW 
ORDER NUMBER: 
D125AL 
SEE PACKAGE 5 
*Common to Substrate and Base of Package 


Dual-In-Line Package 


TOP VIEW 
ORDER NUMBERS: 


D125AP OR D125BP 
SEE PACKAGE 11 


TYPICAL CHARACTERISTICS 
Propagation vs Supply Current vs 
Temperature Temperature 
| | | | wesy 
a 


V-—=-20V 
ONE DRIVER ON 


PROPAGATION TIME (ns) 
CURRENT (mA) 


ton. VL = 2.8 V 
25 50 75 100 
TEMPERATURE (°C) TEMPERATURE (°C) 


-55 -35 -15 5 25 45 65 85 105 125 
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ABSOLUTE MAXIMUM RATINGS 


618 Vn eae Sechaba sana bdae ewe 36 V Power Dissipation” 
WE tO Vieng ee dag codes iw seen ye cawes 30 V Flat Packagé@?” 62.2% ae a eee ene es 750 mW 
Vil 10 Vesa gece cas dea ease ee ebndenn ds 30 V 14PinDIP*** . . . . . . 1...) 6825 mW 
Vid 1 Vio <n choked ba oh eee aS s RO +6 V 
Current (Any Terminal) .................. 30 mA “All leads welded or soldered to PC board. 
Storage Temperature ............... -65 to 150°C **Derate 10 mW/°C above 75°C. 
Operating Temperature (A Suffix)....... —55 to 125°C ***Derate 11 mW/*C above 75°C 

PB SuTTIR) <0 Ge ns —20 to 85°C “Absolute Maximum Ratings are stress limits only. Exceed- 


ing. these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


sictcdeainlen TEST CONDITIONS, UNLESS NOTED 
CHARACTERISTIC 7 Ls: Hae cre sr niall 
-55°C 125°C | .-20°C 85°C ‘ 
Lee | ae | aes [cave | ae | are | 
Output Voltage, 
Vv -19.6 V Ip =5mA, Vy = 4.5 V, Vin = 0.5 V 
U 
Outpyt Current, 
T V0 = 10 V, Vin = 4.6 V 
wi 
Input Current, , 
+4 + Vin = 4.6 V 
Input Current, _ 


EaEE ais 


5 u ton Turn-ON Time oa ae 
Lae Vint =0. 
i All Other Vin = 4.6 V 


7S} 1- Negative Supply Current 

U 
re) La Negative Supply Current -200 

‘ {ee Se a rar 
t0ly tv ect sesame Ee 


SWITCHING TIME TEST CIRCUIT 


VIN 
—— VL V+ 
tr < 100 ns O10 V 
tf << 100 ns ony 
0 Vv 
°) lout 
VouT 


-17 V (90%) 
-20V 
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4-Channel MOS FET Switch B:s 
Driver with Decode —— 
designed for... BENEFITS 


ea Interfacing Low Level Signals to @ Reduces System Component Requirements 


O Four Interface Circuits in One Chip 


FET Switches such as G115 and & Easily jotertaced 


G123 Series Multi-Channel FET © Inputs Compatible with Low Power TTL 
~ and DTL IF = 200 uA Max 
Switches © Output Current Sinking Capability 10mA 


DESCRIPTION 


The D129 is a four-channel driver designed to provide the DC level-shifting and amplification functions needed to interface 
low-level logic outputs (0.7 to 2.2 V) and field-effect transistor switch inputs (up to 50 V peak-to-peak). With an input logic 
supply of 5 V, the output transistor emitter, V—, may be set at any voltage between —5 and —30 V. In the ON state, the 
output collector will sink up to 10 mA of current, and in the OFF state will hold off voltages up to 50 V above V—. Each of 
the four drivers has a 3-input logic gate, with each of the inputs either open or at positive logic ‘’1’’, the driver will be ON. 
With any of the inputs either grounded or at positive logic ‘’0’’, the driver will be OFF. Some of the logic inputs to the 
four gates are internally connected to facilitate decoding from a binary counter; however, one input to each gate provides 
a means for independent operation of each driver, if desired. 


PIN CONFIGURATIONS SCHEMATIC DIAGRAM 


Flat Package 


INPUTS 


TOP VIEW 


ORDER NUMBER: D129AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-in-Line Package 


TOP VIEW 


ORDER NUMBERS: D129AP OR D129BP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix) . 55 to 125°C 
Vo to V— (A Suffix) 50 V ( B Suffix) —20 to 85°C 
Vo to V— (B Suffix) 36 V Power Dissipation” 

VR to V— (A Suffix) 33 V Flat Package** 750 mw 
Vr to V— (A Suffix) oe we aw ow » 28 14 Pin DIP*** 825 mW 
VLtOVR © 6 ee ee ee ee ee ee BV *All leads soldered or welded to PC board. 

VIN to VR . - . + 46V **Derate 10 mW/°C above 75°C 

VIN to Vin (Any Other VIN jerminalel es 6V *** Derate 11 mW/°C above 75°C 

Current: Any J erminal) om os “Absolute Maximum Ratings are stress limits only. Exceed- 
Storage Temperature -65 to 150°C ing these limits may cause device damage. Electrical Charac- 


ELECTRICAL CHARACTERISTICS 


teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC 


Input Current, 


* 
'INH Input Voltage High 


Input Current, 


Input Voltage Low -250 -200 


Sy line” 


. toff Turn-OFF Time 


*Per gate input 


TYPICAL CHARACTERISTICS 


1400 

aq a 

a = E1200 

= £ w 

< E = 1000 

2 iw a 

rs) tf oO 800 

oO — 

Ie = E 

= | © 600 

? : 5 wot | 

() 

| 400 

? on ee 
200 


Vin — INPUT VOLTAGE (VOLTS) 


SWITCHING TIME AND TEST CIRCUIT 


UNIT 
ase | ase [vase | ave | asc 
ol Gap Vets tow tes [es | 0 [tos [ros | ve | 
2 aC 
a 


IEEE 


$s YO Be 


Current 
vs Temperature 


—60-40-20 0 20 40 60 80 100 120 140 
T — TEMPERATURE (°C) 


TEST CONDITIONS, UNLESS NOTED: 
V—=-20V, Vp =0,V_L=5V 


lo =10mA 
VIN=2.2V,V_=4.5V 
lo=1mA 


Vo =10V, Vin = 0.7 V 


Vin = 5 V Input Under Test, 
Vin = 0 All Other Inputs 


Vin =0,V_ =5.5V 
See Switching Time Test Circuit 
One Channel “ON” 


All Vin = 0, 
All Channels ‘‘OFF” 


IBAD-A 


Propagation 
vs Temperature 


—60-—40 -20 0 20 40 60 80 100 120 140 
T — TEMPERATURE (°C) 


+10 V 
ty < 100 ns +5 V 
t, < 100 ns 
tow = Tus IN +15V 
f = 100K Hz 0 
OUT 
50 pF 


OUT 
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Siliconix 


monolithic 2-channel FET 


switch driver 
designed for... BENEFITS 


8 e @ Easily Interfaced 
= Interfacing Low Level Signals to © Leet aed ine Renecate 


FET Switches @ Minimizes Switching Time 
# Interfacing TTL to CMOS —= = 


O Complementary Outputs 
O Up to 30 V Output Swing 


@ Interface from TTL to Other Logic 
Levels, i.e. PROM Program Levels 


DESCRIPTION 


The D139 is a dual low level to high level voltage translator with complementary outputs. Uses include bipolar to MOS logic 
interface and bipolar logic to FET analog switch control. 


The following characteristics of the input circuit provide an ideal interface to the common logic forms TTL, CMOS, and 
DTL: light loading (~ 1/3 TTL load) to ‘0”’ inputs, a 1.2 V trip point, and high input impedance with high breakdown to 
“1” inputs. 


The output can drive up to 30 V peak-to-peak into pure capacitive loads or moderate resistive loads. Current source coupling 
between the input and output and split power supplies allow wide flexibility in the actual output voltage levels. Comple- 
mentary outputs permit maximum application versatility, allowing functions such as double-throw analog switch control. 


A positive logic ‘’1’’ at the input provides a ‘1’ at OUT and a “0” at OUT. 


SCHEMATIC DIAGRAM (Typical Channel) PIN CONFIGURATIONS 


Metal Can Package 


Q6 


EL 
ee 


TOP VIEW 
*COMMON TO SUBSTRATE AND CASE 


ORDER NUMBERS 
D139AA or D139BA 
SEE PACKAGE 2 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBERS D139AP 
OR D139BP 
SEE PACKAGE 11 
ORDER NUMBER D139CJ 
SEE PACKAGE 7 
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ABSOLUTE MAXIMUM RATINGS 


VFtoV= . « « «© ahs 6 &  oBe Sees; SEV Storage Temperature 

V+toVR ... . . ee ee eee ee) BBV (A&BSuffix) . . . . . . . . 65 to 150°C 
VRIoVG «4. « cd abe @ # we es se 6B iC Suffixl’ .co 4 5 ae Le =65't0125°C 
WEIOVER « 2 2 © he 8 Fe me we & 8 8V Power Dieteatial Package!” st s o « » FEO OW 
VINTOWR. « « «6 the st se we ee ew * 8V (P Package)” . . . . . . 825mW 
VatoV—... 6. «hs 2 ee eh * &® o ») 6BGV (J Package)” . . . . . . 470mW 
VitoW= © «6 6 @ she ew te we ee we | 6BRY Thermal Resistance (@jn,J Package) . . . 0.16°C/W 
VOTOV=. © «© © epee we ee He ee) 6 


* All leads soldered or welded to PC board. 


VL Mew « % rn o . Derate L package 10 mW/°C above 75°C 
Currant (ty Terminal), oc nn rns m Derate P package 11 mW/°C above 75°C 
Peak (Any Terminal) . . . . . . . . 100mA 


Derate J package 6.5 mW/°C above 25°C 
(200 us pulse width, 100 pps) 


Operating Temperature . aa 
Absolute Maximum Ratings are stress limits only. Exceed- 


ASuffix) . 2... 3... . 2. . . 755 to 125°C 
nn ~20 to 85°C ing these limits may cause device damage. Electrical Charac- 
(C Suffix) es 0 to 70°C teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 
All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


D139AA/AP D139BA/BP (D139CJ) TEST CONDITIONS, 
CHARACTERISTIC (MIN)/MAX LIMITS ital Sebi arb lol UNIT UNLESS NOTED: 


pwe[we[welea[ ee] al | evan 
jae ata oe 
" VOH/VOL. 
4 (Vo to V-) OH/VOL 


Input Current, Input 
'1NH VIN=5V 
Voltage High 


3) 
Input Current, Input 
6 HNL (—500) | (—500) (—500) Vin =0 
Voltage Low 
7 , Switching Time, Low to 
(+) : . ; 
High, Delay Plus Rise Time See Switching Time Test Circuit 
8 


Switching Time, High to (CL = 35 pF) 
Low, Delay Plus Fall Time 


9 | I+ Positive Supply Current | | I+ Positive Supply Current | Current 
Input Voltage High 


Input Voltage Low 
11 }1- Negative Supply Current | Supply Current 


12 Reference Supply Current -1.6) , " - 
Input Voltage High IN1 ~ YIN2 > 
13 Reference Supply Current, Tt, ' y y 
in Input Voltage Low cone IN1 = ViIN2 = 0 


CMO 
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TYPICAL CHARACTERISTICS 


SUPPLY CURRENT (mA) —ljqy — LOGIC INPUT CURRENT (uA) 


t — SWITCHING TIME (ns) 


Logic Input Current vs 
Logic Input Voltage 


0 1 2 3 4 5 
Vin ~ LOGIC INPUT VOLTAGE (VOLTS) 


Supply Current vs Temperature 
3 


Ht 


—ly- AND — Ti 


Iyt+ AND —I,+ 


0 
—55 -35 -15 5 25 45 65 85 105 125 
T — TEMPERATURE (°C) 


Switching Time, Low to 
High, vs Load Capacitance 


8 


SEE TEST CONDITIONS 
AND DEFINITIONS 


La 
wo LET | to 
Ft Ti dy 
woo |__| LA 
rT Ab 
co L “La | | 
VA‘ ae 


300 
C, — LOAD CAPACITANCE (pF) 


(VoL — V—) — OUTPUT “LOW” 
VOLTAGE WITH RESPECT TO V— (VOLTS) 


V+ (VOLTS) 


t — SWITCHING TIME (ns) 


“‘Low”’ Characteristic 


Output 


lo, — OUTPUT “LOW” CURRENT (mA) 


Selecting V+ and V— 


OPERATING 


cow 


CEE 
LEY 


—30 —20 —10 0 
V— (VOLTS) 


Switching Time, High to 
Low, vs Load Capacitance 


SEE TEST CONDITIONS 
AND DEFINITIONS 


0 
0 100 200 400 
C, — LOAD CAPACITANCE (pF) 


300 


TEST CONDITIONS AND DEFINITIONS 


LOGIC INPUT 
t, ~ 20 ns 


te 20 ns 3.5¥ 


0 


Vout ‘Vout |S 


THE COMPLEMENT VOH 
OF Vout) 0.9 
Vv 0.1 
OL 


0.1 (Von — You! 


Switching Time Test Circuit 
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Output “High” Characteristic 


(V+ — Voy) — OUTPUT “HIGH” 
VOLTAGE WITH RESPECT TO V+ (VOLTS) 


loH — OUTPUT “HIGH” CURRENT (mA) 


Selecting V+ and V— 


The output swings between V+ and 
V— (VOH = V+ and VoL = V-). 
Select V+ and V—, within the oper- 
ating region of curve at left, to pro- 
vide the desired output swing. Note 
that V— can be —2.0 V to —30 V 
and V+ — V— must be at least 10 V. 


Switching Time vs Temperature 
300 


— SEE TEST CONDITIONS 
AND DEFINITIONS 


N 
o 
Oo 


100 


t — SWITCHING TIME (ns) 


0 
-55 -35 -15 5 25 45 65 85 


T — TEMPERATURE ( C) 


105 125 
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DRIVING PMOS ANALOG SWITCHES 


DPDT PMOS 


+10 V 
6 


ANALOG IN/(OUT) 


A’'1"" FROM CONTROL CONNECTS S2 TO D1 AND S3 TO D2. 


Van RANGE = +10 V TO -10V ANALOG OUT/(IN) 


PMOS Interface Circuit 
Figure 1 
Driving PMOS Analog Switches. The D139 output swing is dictated by the analog signal range. VQH is the PMOS “OFF” 
level and must equal the most positive analog voltage. Vo, is the PMOS ‘‘ON” level and must be 10 V more negative than 
the most negative analog voltage. Therefore for VAN = +10 V > V+= +10 V and V— = —20 V. PMOS control is make-before- 

break. 


PMOS LOGIC INTERFACE 


Figure 2 


©1980 Siliconix incorporated 
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DRIVING NJFET ANALOG SWITCHES 


Fast Dual SPST, NJFET, for Dual SPST, NJFET for High 
Low Frequency Signals (1) Frequency Signals (1) 


CONTROL 


THE 2N4393 WILL BE “ON” FOR A “1” FROM CONTROL. THE 2N4393 WILL BE ‘‘ON’’ FOR A ‘1 FROM CONTROL. 
Van RANGE = +10 V TO —10 V. Van RANGE = +10 V TO —10 V. 


Figure 3 


Driving NJFET Analog Switches. VQH is the ‘“ON’’ NJFET level and must be isolated from the gate by a series diode as shown 
above to prevent forward gate current. Voy is the ‘“‘OFF’’ NJFET level and must be more negative than the most negative 
analog signal voltage by (IVGS(off)! +2 V). NJFET control is break-before-make. 

(1) See Siliconix Application Note ‘Driver Circuits for the J-FET Analog Switch’’ AN73-5, August 1973. 


APPLICATIONS 
IN914 
K 
ps _ 


V+ +15 V 
@ 


3621 
(INTEL) 


-5Vv *Cz 1S USED TO SLOW THE RISE TIME TO ~ 400 ns 


D139 Used in Programming the Intel 3621 PROM 
Figure 4 
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APPLICATIONS (Cont’d) 


+5 V +15 V 
e e 


+15 V 
O) 
= S| R = 300 22 
2N440 R 
bad ° 7 ; 


1 
2N4400 oo 
Berk 


~ O 
-5V 
+5V +15 V 
O € 


(nw) 
>. 2N4400 
al’ 


—5V 
D139 Used in Programming the Intel 3601 PROM 
Figure 5 
+5 V +26 V +12 V +5 V 
O O @ O 


(INTEL) 
2708 


O O C - 
+5V+12V-5V OV 


ADDRESS 
LOGIC 


a *C1 USED IN OBTAINING THE PROPER RISE AND FALL TIMES — 
**R1 USED IN LIMITING CURRENT INTO D139 


D139 Used in Programming the Intel 2708 PROM 
Figure 6 
D139 2-Channel Interface. The D139 may be used to interface 0.5 V TTL to CMOS Logic by setting VL, VR, V+ and 
V— to the proper levels. If 0 to 5 V TTL levels are to be used to control the switch, Vi should be set to 5 V and VR 
grounded. 


V+ and V— may be set to whatever levels are needed. The operating region of the D139 is determined by the graph of V+ vs 
V-. 


Note. V— must be at least 2 V below VR in order for the D139 to operate. See the V+ vs V— graph for selecting the supply voltages within 
the operating region. 
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Monolithic 6-Channel Ss 


Enhancement-Type MOS FET ~— 
Switch 

designed for... BENEFITS 

H Switching Anuieg Signals Sacheeesiomeaay 


2 e O Six Switches Per Chip 
om Multiplexing O Integrated MOS FET for Each Gate to 


Provide ‘‘Pull-Up’’ Current for Gate- 
Driver Circuit 


DESCRIPTION 


The G115 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated on a silicon substrate (body). The switches have a common drain terminal 
(D) which will function equally well as acommon source. In the same manner, the source terminals (S) will function equally 
well as drains. Each gate (G) is provided with a normally OFF “‘pull-up’’ MOS FET which may be turned ON to provide a 
current source to the gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘‘P”’ terminal to a negative 
supply or to the “‘B’’ terminal respectively. 


FUNCTIONAL DIAGRAM 


O B (V+) 


PIN CONFIGURATION SCHEMATIC DIAGRAM 


Dual-in-Line Package 


TOP VIEW 


ORDER NUMBERS: G115AP OR G115BP 
SEE PACKAGE 12 
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ABSOLUTE MAXIMUM 


Vp toVs 


Is !D 


RATINGS 


ELECTRICAL CHARACTERISTICS 


Storage Temperature .............-.. 65 to 150°C 
Operating Temperature (A Suffix)...... —55 to 125°C 

(B Guffix).i.... —20 to 85°C 
Power Dissipation™” .............00000: 900 mW 


* All leads soldered or welded to PC board. Derate 12 mW/°C 
above 75°C. 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.“ 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


CHARACTERISTIC 


= 


Drain-Source 


2 ON Resistance 

3 

4 ; Source OFF 
S(off) Leakage Current 


Drain OFF 


5} |! (off) Leakage Current 


fo?) 


7|Al; Gate-Channel 
Ti GSS Leakage Current 


foe} 


Drain-Source 


e EVoss Min Breakdown Voltage 


Source-Drain 


1 Mi 
2 Bvang an Breakdown Voltage 


Gate-Body 
Breakdown Voltage 


Pull-Up Gate-Body 
Breakdown Voltage 


11 BVGBs Min 


12 BVpgs Min 


Ti 


MAX LIMITS 


-—2500 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


TYPICAL CHARACTERISTICS 


'DS(on) VS VES 


'DS(on) ~ DRAIN-SOURCE ON RESISTANCE (OHMS) 


Vgs — GATE-SOURCE VOLTAGE (VOLTS) 


IS(off) 'D(off) YS 
Temperature 


I 
Gate-Source 
C} VGsith) Threshold Voltage -1.5 to —4.0] -1.5 to -4.0 1.5 1-49] -1.5 to -4.0] -1.5 to -4.0] -1.5 to -4.0 
Se ee ea ™ is : eee “on ; 
-35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 ~35 to -90 
26 10-00 | -35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 
Gate-Source . - 
D Gate-Drain . z 
= ¥ a  e atic | ei. abi a 
15 Pe Cc Drain-Source 0.4 Typ* 0.4 Typ* pF 
M ds(off) OFF Capacitance : Ne 
! Source-Body : . 
Drain-Body > " 


LEAKAGE CURRENT (nA) 


C — CAPACITANCE (pF) 


T — TEMPERATURE (°C) 


3-2 


TEST CONDITIONS, UNLESS NOTED: 
Vos = 0. Vpg = 0 


2 VpBp = -10V, VG@p=-20V Jlg=-1 mA 
Vpp = -20 V, Vgp = -10 V 


nA 


Vos = -20 V, Ves = 0, Vsp = 0 


VGB = -30 V, Vpg = -30 V 


A VGop=-20V 


Ip = -10 uA, Vpog = 0, Vgg = 90 


Ip = -50 uA, Veg = 0, Vgg =0 


Ig =-10uA 


Ip = -10 vA, VGg=0 


Drain Guarded 
Source Guarded 

VGB=0 
Gate Guarded f=1MHz 
Vpp = 0, Vsg =-5 V Gate and Drain Guarded 
Vsp =0,Vpgp=-5 V | Gate and Source Guarded 


MAB-A 


Vos = VsB = 9, 
Body Guarded 


Capacitance vs Vpp or Vsp 


Ig — GATE CURRENT (mA) 


Vpg OR Veg — DRAIN-BODY OR 
SOURCE-BODY VOLTAGE (VOLTS) 


Vpg — PULL-UP GATE TO BODY 
VOLTAGE (VOLTS) 
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Monolithic 5-Channel cs 
Enhancement-Type MOS FET ~~ 
Switch 


designed for ee 6 BENEFITS 


e e e . 
ra witchin Anal (cary : @ Reduces External Component Requirements 
S g og S g Gs O Internal Zener Diode Protects the Gate 
° 7 ; ; 
a Multi lexin O Five Switches Per Chip 
p g O Integrated MOS FET for Each Gate to 


Provide ‘‘Pull-Up’’ Current for Gate- 
Driver Circuit 


DESCRIPTION 


The G116 contains five enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated on a silicon substrate (body). The switches have a common drain terminal 
(D) which will function equally well as a common source. In the same manner, the source terminals (S) will function equally 
well as drains. Each gate (G) is provided with a normally OFF “‘pull-up’’ MOS FET which may be turned ON to provide a 
current source to the gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘‘P”’ terminal to a negative 
supply or to the “’B”’ terminal respectively. It is recommended that the G115 be used for new designs. 


PIN CONFIGURATIONS FUNCTIONAL DIAGRAM 


Flat Package 


1 14 


OB (V+) 


Z 
TOP VIEW 


8 


ORDER NUMBER: G116AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBER: G116AP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature.............. —55 to 125°C 


Power Dissipation” 


VB MINS och enna te 8S 6 Ose aH nM eM mH —2to30V Flat Package** 2.2.0... eee eee eee eee 750 mW 
VB tOVD..- eee e eee eee eee eee eens 2 ON A PI OIP 0 bes a Fees -.... 825 mW 
VO 10 VG. nc eee cee eee ee ee ee ee +30 V 

VB toVG, VB tO VP .. 11. e ee ee cree eee 35 V “All leads soldered or welded to PC board. 

Is, Ip id CED bE SO ba BR ee & OO oe a 4 100 mA **Derate 10 mW/°C above 75°C. 

TEER ELE LOPE LT Tee ee eT eee 5mA ***Derate 11 mW/°C above 75°C. 

1 nds Gh REEL RHe SERRE EH RE RE HONE NERS 100 vA “A ben} Nexi — a 
Storage Temperature................ -65 to 150 C Sern East nsnte® Etna gee rye vemos Greene eer ere 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
caankereniteie SS _ DITIONS, UNL 

a Ve = 0, Vgp = -30V 

Drain-Source 

Vv =-10V,V =-20V I> =-1 mA 

. ON Resistance | 300 | DB *YGD S m 

Source OFF 

09 Van = 

Drain OFF 
| poe Leakage Current | [zs | — P| 0 | -t000 | =D? “te Ves ©) Yan 
. 5 [Skint patie bial sal me ——— ae ae ae idl _— . bil — 


~ 


Gate-Channel 
A =- 
Gate-Source 7 7 7 
: VGS(th) Thweshold:Voltage -1.5 to —4.0] -1.5 to -4.0] -1.5 to —4.0] -1.4 to -4.0] -1.5 to -4.0 | -1.5 to -4.0 Ip = -10 uA, Vspg = 0, Vpg=0 
: Drain-Source = _ = 
BVDsS = Breakdown Voltage Dai i - — -_ Yes ; “ VS6 . 
: Source-Drain - : 
is BYsDs = Breakdown Voltage po |e | 0 a 7 's - — = Yep - ° 
111 |Bv iq. “anon -35 to-90 | -35to-90 | -35to-90 | -35to-90 | -35to-90 | -35 to -90 Ig =-10uA 
GBS Breakdown Voltage G - 
‘ Pull-Up Gate-Body 7 = 
12 BVpgs Min Binastecdiven Volians -35 to -90 -35 to -90 }-28 10-90 -35 to -90 -35 to -90 2510-90 | Ip 10 uA, VGg=0 
Gate-Source 
0. is F 
a gs Capacitance —- f in PP : ° bi Yi 
D Gate-Drain 
14 0.9 Typ* E * 
y [od Capacitance | fost | | acs a 
m Drain-Source 
- é 0.4 Typ* * 
5) A) Cas(off) OFF Capacitance ” me THe [4 BF 
16] c]Cc Source-Body 2T 2 Typ* Vpp = 9, Vsg =-5V_ | Gate and Drain Guarded 
c sb Capacitance yp* yp DB + VSB 
Drain- ‘Body 
12 Typ* * = = — 
vf few Sata ff ee | 2 isis es Ns in “ae és valnsanaas a 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MAB-A 


© 


Ke) 


Drain Guarded 
Vos = Vsp = 0, 
Body Guarded Source Guarded 
VGp=0 
Gate Guarded paises 


= 


TYPICAL CHARACTERISTICS 


IS(off): 'D(off) vs 
'DS(on) VS VG6s Temperature Capacitance vs Vpp or Vsp 


OLE 
po ed 


s Cajon) (Vgp = 30 V) | A 
CC EET 


= 
Ter 


C — CAPACITANCE (pF) 
8 
| 
| | 
|_| 
|__| 
= 
|_| 
| 
i |_| = 
‘=a 
i) 
| 
= 
| | 
wa 
= 
Ig — GATE CURRENT (mA) 


DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


10 
PUREE RE 
Attitittisi titi) , 
—5 0 —30 —20 —10 0 
Vg — GATE-SOURCE VOLTAGE (VOLTS) T — TEMPERATURE (°C) Vpp OR Vsg — DRAIN-BODY OR Vpp — PULL-UP GATE 
SOURCE-BODY VOLTAGE (VOLTS) TO BODY VOLTAGE (VOLTS) 
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Monolithic 5-Channel B:3 
Enhancement-Type MOS FET ~— 
Switch 

designed for... BENEFITS 


Switching Analog Signals @ Reduces External Component Requirements 


© Internal Zener Diode Protects the Gate 
° e 4 ° O Five Switches Per Chip 
@ Multiplexing with Enable Switch fons ec eee os 
Provide ‘’Pull-Up’’ Current for Gate- 
Driver Circuit 


DESCRIPTION 


The G117 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
20 V peak-to-peak. The switches are integrated on a silicon substrate (body). The drains of five of the switches are internally 
connected to the source of the sixth switch. This arrangement is intended for use of the device as a 5-channel first-level 
and one-channel second-level multiplexer. Each of the six gates are provided with an internal ‘‘pull-up’’ current which may 
be turned ON or OFF by connecting the pull-up control terminal (P) to a negative supply or to the body (B) terminal. 


FUNCTIONAL DIAGRAM 


O B (V+) 


PIN CONFIGURATION 


Flat Package 


1 14 


7 8 
TOP VIEW 


ORDER NUMBER: G117AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 
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ABSOLUTE MAXIMUM RATINGS 


VETO VG « ct.wee © 8 +38 od dnen sean ae Se OY 
WETO WD x24 kes aes foes V Rk dee eden ee TO ae Vv 
WO TO VG ew cece wcxew as TerTrerre Te eer +30 V 
Ve tOVG,; VOTO VE anc n dc nes ect ees wae ws 35 V 
a ee ee eee ewan oe eae 100 mA 
JC eee ee ee ee eee ee ee 5mA 
| ee ee ee ee ee ee ee se 100 uA 


ELECTRICAL CHARACTERISTICS 


Storage Temperature ....... eeeuues 65 to 150°C 
Operating Temperature (A Suffix)...... —55to 125°C 

(B Suffix)... 2... —20 to 85°C 
Power Dissipation® ............0.0005 .. 750 mW 


*All leads soldered or welded to PC board. Derate 


10 mW/°C above 75°C. 
“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25 C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 


MAX LIMITS 


CHARACTERISTIC G117A 


_ 


Drain-Source 


G117B 
125°C 
a 


TEST CONDITIONS, UNLESS NOTED: 
Vos = 9. Vpgp= 0 


Vos = 9. VGp = -30 V 
Vpg = -10V,VGp=-20V [lg =-1mMA, Vgep = Veo 
Vpp = -20 V, VGp = -10 V 


UNIT 


Vsp = -20 V, Vgp = 0 


2 "DS(on)" ON Capacitance : 
3 ee ee ee ee 
s| fom Eisecuren | | es fe | Ts |e 


Leakage Current 


~N 


Gate-Channel 
Leakage Current 


co 


lGss 


Gate-Source 
Threshold Voltage 


© 


VGS(th) 


Gate-Source 


be VGSith) Threshold Voltage 


Drain-Source 


11 Vv Mi 
BVioss Min Breakdown Voltage 


Source-Drain 


12 i 
EVES Mio Breakdown Voltage 


Gate-Body 


1 : 
‘ BVGes Min Breakdown Voltage 


Pull-Up Gate-Body 


1) TPM pes akctouon Voltas 


D Gate-Drain ie 

ei Y sd Capacitance sit tye" : a iid ne 
N - 

Drain-Source 

17/ AIC, * .4 Typ’** i la F 
M “— OFF Capacitance ee ice Lo 
1 Source-Body 

1 hailed 2 ** 

2 c Csb Capacitance = Typ iP 


Drain-Body wi ‘ei 
. ies iia nine a . fed i a 


“This is resistance (capacitance) from each source to common internal node. Multiply resistance by two for total resistance from inputs to output. 


**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 


TYPICAL CHARACTERISTICS 


IS(off): 'D(off) YS 


'DS(on) VS VG6s Temperature 


2 1000 

=x 

i) = 

rs} 

z on a i 
g & oa 
Z Ss al 

Oo z 10-4 | 
rs} wi P 

c oO 

2 S 

8 < 

zZ eS 

4 

c 

(2) 

- 0.1 

7 

S 

2 25 


Vgs — GATE-SOURCE VOLTAGE (VOLTS) T— TEMPERATURE (°C) 


Cgb — DRAIN-BODY CAPACITANCE (pF) 
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Vos = -20 V, Vos = -30 V, Voces = 0, Vsp =0 


Ss 
T 
| 
-1.5 to-4.0 | -1.5to-4.0] -1.5 to-4.0 | -1.5to-4.0 | -1.5to-4.0] -1.5 to-4.0 
sadities ic iki mae? 
Vv . 
-35 to -90 ~-35 to -90 ~35 to -90 -35 to -90 -35 to -90 -35 to -90 
-35 to -90 ~-35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 
Gate-Source a 


Is = 10 nA, Vpg1-5 = 0, VGBe6 = -20 V 


Is1 = 10unA, Voge = 9, Vgpi1 = -20 V 


Ig = -10 uA, VGp =0 
Ig =-10uA 


Ip =-10 uA, VGg=0 


Drain Guarded 


Vosp = VsB = 9, 


Body Guarded 


VpBp =9,Vsgp=-5V Gate and Drain Guarded 


Vs(1-5)B = 9, VG(1-5)B = 9. VG6p = -30 V, Vpp = -5V, 
All Gates and Sources Guarded 


MAB 


100 10 


Vsp = Vgs = Vpp = 0 
50 + Veco = -20V 


Ig — GATE CURRENT (mA) 
5 


NANETTE TET 


NANT PTT 


| NANT TTT 


al 


Vpg — DRAIN-BODY VOLTAGE (VOLTS) 


Vpp — PULL UP GATE-BODY VOLTAGE (VOLTS) 


©1980 Siliconix incorporated 


Monolithic 6-Channel | 


Enhancement-Type MOS FET ~~ 
Switch 


designed for eee BENEFITS 


i 3 z @ Reduces External Component Requirements 
. Switching Analog Signals © Internal Zener Diode Protects the Gate 
4 Multiplexing O Six Switches Per Chip 
DESCRIPTION 


The G118 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
20 V peak-to-peak. The switches are integrated on a common substrate (body). They have a common drain terminal (D) 
which will function equally well as a common source; likewise, the source terminals will function as drains. 


PIN CONFIGURATIONS FUNCTIONAL DIAGRAM 


Flat Package 


1 14 


7 
TOP VIEW 


8 


ORDER NUMBER: G118AL 
SEE PACKAGE 5 


SCHEMATIC DIAGRAM 


*Common to Substrate and Base of Package 


Dual-In-Line Package 


TOP VIEW 


ORDER NUMBER: G118AP 
SEE PACKAGE 11 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix)...... —55 to 125°C 
(B Suffix). ..... -20 to 85°C 

WO TONG ae oes emer en ce ae Seba wees —2 to 30 V Power Dissipation* 

VB tOVD. + eee eee eee teen e eens —2 to 30V Flat Package”: 60 2's. 6%» atu Pole oe i 750 mW 

VD to VS ee eee ee ee ee ee ee ee +30 V 14Pin DIP*** ..........ccceccecccee 825 mW 

VB to VG a ey ae Ge Sa) wy uh ta wy ene” Ot epee wee aa are 35 V * All leads soldered or welded to PC board. 

Is, Ip Cia e hee Owe oe ee Oe Oe eae we HS 100 mA **Derate 10 mw/°C above 75°C. 

Te} a) Gwe Se SS eo mew Se eS ee we oe eee Heres 5 mA ***Dorate 11 mW/°C above 75°C. 

Storage Temperature ............... —65 to 150 C 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 
TEST CONDITIONS, UNLESS NOTED: 
UNIT Wess ob 
DB 


MAX LIMITS 


ee || eee G118B 


CHARACTERISTIC 


Gate-Source 
0.9 Typ* 0. a 

Dic Gate-Drain 0.9 Typ * Vos = Vsp = 9, 
¥ ‘gd Capacitance Body Guarded 

N ; 

Drain-Source Vv =0 

A ; . GB 

M telat OFF Capacitance a panes f= 1 MHz 

| Source-Body 

2 * ‘ eo ci ; 

14I¢ Typ Vps = 9, Vsg = -5 V_ | Gate and Drain Guarded 
15 Cab ctaaectl hi 12 Typ * az Vsp =9,Vpg=-5V_ | Gate and Source Guarded 


“Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MABA 


Drain Guarded 


0.9 Typ * 


Source Guarded 


0.4 Typ” 
2 Typ * 


12 Typ * 


Eee ne en 
ee ee Vpp = 0, Vgp = -30V 
on Faeseane | 50 | 50 | 30 ie 
Source OFF ie = 
iss Leakage Current eS ee ee YsD - _ “ “aD ' 
Drain OFF - = _ 
s bisa Leakage Current Pf [to J 0 | 1000 ven ey eee 
T Gate-Channel a 
E jane Leakage Current ee “GB —* 
T 
1 Gate-Source _ 7 5 
. Drain-Source 7 7 q 
BVoss = Breakdown Voltage EE = | 0 | | 0 - = othe hie - "SB ° 
Vv 
. Source-Drain 
; Gate-Body 2 
a Breakdown Voltage -2510-90 | -2510-90 | -25 10-00 | seus = hae | -25 0-20 | ms = gai 'G - i a 


TYPICAL CHARACTERISTICS 


IS(off)- !D(off) YS 


Temperature Capacitance vs Vpp or Vsp 


'DS(on) YS VGs 


1000 


LEAKAGE CURRENT (nA) 
3 
C — CAPACITANCE (pF) 


'pS(on) — ORAIN-SOURCE ON RESISTANCE (OHMS) 


-30 -20 -10 
T — TEMPERATURE (°C) 


Vgsg — GATE-SOURCE VOLTAGE (VOLTS) Vpp OR Vsg — DRAIN-BODY OR 


SOURCE-BODY VOLTAGE (VOLTS) 


iconix 
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Monolithic 6-Channel B:s 
Enhancement-Type MOS FET ~~ 
Switch 

designed for... BENEFITS 


@ Switching Analog Signals such as @ Reduces External Component Requirements 


O Internal Zener Diode Protects the Gate 


e e 
Differential Inputs O Six Switches Per Chip 
a . © Integrated MOS FET for Each Gate to 
& Multiplexing Provide ‘‘Pull-Up’ Current for Gate- 


Driver Circuit 


DESCRIPTION 


The G119 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated onto a silicon substrate (body) and are internally connected into two groups 
of three switches per group. This arrangement facilitates the switching or multiplexing of differential analog signals. Each 
group has a common drain terminal (D1 and Dg) which will function equally well as acommon source. Each gate terminal 
(G) controls a pair of switches and is provided with a normally-OFF ‘‘pull-up’’ MOS FET which may be turned ON to 
provide a current source to the gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘‘P”’ terminal to a 
negative supply or to the ‘’B” terminal respectively. 


FUNCTIONAL DIAGRAM 


G, G3 Gs 


i 
| 
! 
| 


SCHEMATIC DIAGRAM 


— | 
| K 


om 3 
” caueeaiiaes : my 
ae, 

Se : mena.” 6, 


PIN CONFIGURATION 


Flat Package 


PIN CONFIGURATION 


1 


14 


8 


7 
TOP VIEW 


ORDER NUMBER: G119AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 
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ABSOLUTE MAXIMUM 


RATINGS figs vawersayaupe see bene eenwiear as 


Storage Temperature .............4.. 65 to 150°C 
VBtOVS 2 ee eee eee eee eee ee —2 to 30 V Operating Temperature (A Suffix)...... —55 to 125°C 
Vaio Vil cc kce ce we nv ee Se eRe Ree ED —2 to 30 V (B Suffix)... ... —20 to 85°C 
VQ VG ic os eatin thee ex teen knee th dee +30 V Power Dissipation™ ........<<s*0«00%0: 750 mW 
VB toVG, VBtOVP «1.1... sere e eee eee 35 V *All_ leads soldered or welded to PC board. Derate 
Cl ee ee ee ee 100 mA 40 mW/°C above 78°C. 
[Givet ane hee eeeveh eee eee we ee 5 mA 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 


ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.” 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 


to assure conformance with specifications. 
TEST CONDITIONS, UNLESS NOTED: 
Vos = 9, Vpg = 0 


VpB = 9. Vep = -30 V 


Vpp = -10 V, Vgp = -20 V 
Vpp = -20 V, Vgp = -10 V 


Vsp = -20 V, Vep = 0 


MAX LIMITS 


125°C 85°C 
125 
250 


CHARACTERISTIC 
-55°C 


N 
(=) 


Drain-Source 


ON Resistance icin 


a 
[2] 
°o 
a 
) 


Source OFF 


| 4 Ss 'Sloff) Leakage Current 
HM | Drain OFF 
T Dioff) Leakage Current 
| 

z= c]}!Glon) Gate ON Current 


7 | Gate-Channel 
GSS Leakage Current 


az 
VGsith) a -1.5 to -4.0] -1.5 to -4.0 | -1.5 to -4.0 
: Threshold Voltage 
BV Min Drain-Source -30 -30 -30 26 if 
DSS Breakdown Voltage 
Vv 


Vps = -20 V, Ves = 0, Vsp = 0 


= 

opyNn 

; ojo 
pe 

a 

fo) 


-0.8 to -2.4 VG = -30 V, Vpg = -30 V 


VGp=-20V 


A 
a 


Ip =-10 uA, Vgp =90,VGp=0 


Ip = -50 HA, Vgs = 0, Vsp = 0 


| 
Ww 
oO 


Ig = -10 uA, VGp = 0 


: S Drai 
U Vv S Ource-UVrain - = = ~30 -30 
z= P BVsps Min Breakdown Voltage si in : r 
P 
; Gate-Body 
iz L BVGps Min Foockdown Voltage | 7350-90 | -35to-90 | -35to-90 | -35 to -90 | -35t0-90 | -35 to -90 
Pull- : 
12| |BVppg Min  Pull-Up Gate-Body | _36 1,90 | -35 to-90 | -35to-90 | -35t0-90 | -35to-90 | -35 to -90 
Breakdown Voltage 
Gate-Source 
1.8 Typ* 
| ee ee nce 


Ig =-10uA 


Ip = -10 nA, VGp=0 


Drain Guarded 
D Gate-Drain . Vos = Vsp = 0, 
zx hi od Capacitance aa sali Body Guarded men Spat 


N it 
Drain-Source 
A 4Typ* .4 Typ* 
M Pastoti OFF Capacitance SS 
: i 


Source-Body 2Typ* 
° cy = Sewonsety || 
Drain-Body 
6 Typ* 
is Wapecitorice | | et | 


*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MABB 


-_ 

ee) 

4 
< 
ne) 
* 


TYPICAL CHARACTERISTICS 


IS(oft): 'D(off) YS 
'DS(on) VS Ves ease Capacitance vs Vpp or Vop Ig vs Vpp 


“OTT 
TTT TT TTT TTY 
SERRE ERRRERE 
SRRREERRRRA RR! 
ETT TTT ET AT 
| | | [estom Mea? SoM Y 
CHEER 


Cab Vgp = 9V) BBP 


40 


30 


20 


C — CAPACITANCE (pF) 


10 


DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


EERESE 
wot Itttt lt fl I | 
-30 -25 —30 —20 —10 0 
Vo6s — GATE-SOURCE VOLTAGE (VOLTS) T — TEMPERATURE (°C) Vos OR Vsp - DRAIN-BODY OR Veg — PULL-UP GATE-BODY VOLTAGE (VOLTS) 


SOURCE-BODY VOLTAGE (VOLTS) 


©1980 Siliconix incorporated 


3-10 


Monolithic 4-Channel B:s 
Enhancement-Type MOS FET ~~ 
Switch 

designed for... BENEFITS 


8 Switching Analog Signals such as @ Reduces External Component Requirements 


O Internal Zener Diode Protects the Gate 


e e 
Differential Inputs O Four Switches Per Chip 
. " © Integrated MOS FET for Each Gate to 
& Multiplexing Provide ‘‘Pull-Up’’ Current for Gate- 


Driver Circuit 


DESCRIPTION 


The G122 contains four enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated onto a silicon substrate (body) and are internally connected into two groups 
of two switches per group. This arrangement facilitates the switching or multiplexing of differential analog signals. Each 
group has a common drain terminal (D1 and D2) which will function equally well as acommon source. Each gate terminal 
(G) controls a pair of switches and is provided with a normally-OFF ‘‘pull-up’’ MOS FET which may be turned ON to 
provide a current source to a gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘’P”’ terminal to a 
negative supply or to the ‘’B”’ terminal respectively. 


FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM 


PIN CONFIGURATION 


Flat Package 


14 


1 


7 
TOP VIEW 


8 


ORDER NUMBER: G122AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 
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: Pull-Up Gate-Body 
EE BVpgs Min prakdewh Veltans -35 to -90 -35 to -90 | -35 t0-20 | -35 to -90 -35 to -90 -35 to -90 


N : 
Drain-Source 
A * * 
E M saateitl OFF Capacitance Co alles a a ee | aa 


ABSOLUTE MAXIMUM RATINGS 


Ve TO VS . nc cst ecw nee sea eeee —2 to 30 V Storage Temperature ..........2.2..6. 65 to 150°C 
WetO Vili. cevivr ec eee veseeewsx eens es —2 to 30 V Operating Temperature (A Suffix)...... —55 to 125°C 
Vij VG0 ccc ee Re RED RT SRO RE AD +30 V (B Suffix). ..... —20 to 85°C 
Ve fe Vie Ge Vi. cc ose cc peer ctares dans s 35 V Power Dissipation” ...60+ectssse tee ees 750 mW 
fe doy ov hvag hesbedea sees beees ownsns 100 mA 

(MET PPETETTCE ET COLT Eee Le 5mA *All leads soldered or welded to PC board. Derate 
ly nectcuewuyeketeGede bakeeunpy ee 100 uA 10 mW/°C above 75°C. 


“Absolute Maximum Ratings are stress limits only. Exceed- 
ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits.” 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC po ASUFFIX UNIT Vos =, Veu= 
° 2 3 2 : DB = 9. Vpg = 0 
VpB = 9. VGp = -30 V 


Source OFF 
| = = 
— Leakage Current ET — = _ — : 
nA 
Drain OFF Vps = -20 V, Vgg = 0, Vsg = 0 
Dioff) Leakage Current DS “GS “SB 


T Gate-Channel : 
Tt 
Gate-Source 
js VGS(th) Thradiota' Woltade —1.5 to -4.0 -1.5 10-40] -1.5 0-40 -1.5 to —4.0 |] —1.5 to —4.0 |] -1.5 to -4.0 Ip = -10 vA, VGp = 0, Vspg = 0 


Drain-Source = 
ON Resistance Vp = ~10V. Ven = -20V_j's=-tma 
Vpp = -20 V, Vgp = -10 V 


: Drain-Source 
Vv “id = = Z = a eye = = 
z= 7 wai as Breakdown Voltage i ee oe V@s . Vs6 : 
: Source-Drain 
eNs0s wits Breakdown Voltage fo | oe fw | mo | wo | | ' 


Ig = -10 nA, VGp = 0 


Ig =-10 uA 


: Gate-Body 
BVcgs Min Breakdown Voltage -35 to -90 -35 to -90  -26 0-20 | -35 to -90 -35 to -90 ~-35 to -90 


Ip = -10 uA, VGg =0 


VpB = Vsp=0 
Body Guarded 


D Gate-Drain . ; 
| 3 


“Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MABB 


Drain-Body 
7 6T * Ts * = = —! 


TYPICAL CHARACTERISTICS 


'DS(on) YS VEs 
and Temperature IS(off) vs Temperature Capacitance vs Vpp and VG6s 


<x 
£ 
— 
2 
WW 
c 
c 
| 
oO}: 
Ww 
= 
< 
o 
! 

a) 


C — CAPACITANCE (pF) 


DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS) 


Ves — GATE-SOURCE VOLTAGE (VOLTS) Vpg — PULL-UP GATE-BODY VOLTAGE (VOLTS) T — TEMPERATURE (°C) Vpp OR Vsp — DRAIN-BODY OR 
SOURCE-BODY VOLTAGE (VOLTS) 
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Monolithic 4-Channel c:9 
Enhancement-Type MOS FET ~~ 
Switch 

designed for... BENEFITS 


6 Switching Analog Signals @ Reduces External Component Requirements 


O Internal Zener Diode Protects the Gate 
° ° O Four Switches Per Chip 
i 
Multiplexing O Intergrated MOS FET for Each Gate to 
Provide ‘’Pull-Up’’ Current for Gate- 
Driver Circuit 


DESCRIPTION 


The G123 contains four enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
20 V peak-to-peak. The switches are integrated on a silicon substrate (body). Separate source and gate connections are 
provided for each switch; the drains are connected in pairs to two drain terminals. Functions of the drain and source 
terminals may be interchanged with comparable performance. Each gate terminal (G) is provided with a normally-OFF 
“oull-up’’ MOS FET which may be turned ON to provide a current source to a gate-driving circuit. The pull-ups are turned 
ON or OFF by connecting the ‘’P’’ terminal to a negative supply or to the ‘’B’’ terminal respectively. 


PIN CONFIGURATIONS 


FUNCTIONAL DIAGRAM 


Flat Package 


1 14 


7 
TOP VIEW 


8 


ORDER NUMBER: G123AL 
SEE PACKAGE 5 


*Common to Substrate and Base of Package 


Dual-in-Line Package 


TOP VIEW 


ORDER NUMBERS: G123AP OR G123BP 
SEE PACKAGE 11 


©1980 Siliconix incorporated 


3:13 


EZLO 


le S134 jouuPYyD-4INW 


KIUODI 


G123 


iconix 


ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix)...... —55 to 125°C 


(B Suffix). S05 a —20 to 85°C 
VB to Vs eke eae OD RbEER SECO S'S KEY DO —2 to 35 V Power Dissipation” 
VBtOVD.-- eee reece ee eee eee eee —2to SOV —s Plat Package**: 2.25: 5 cd seeded bas saes 750 mW 
VD to Vs CET H EES HOM He DR ER SRS SS Hw HD Sa G +30 V 14 Pin pip*** oo 825 mW 
Vp to VG Or VP. is eet eee we tae ewes 35 V * All leads ee or rer or PC board. 
J) eee ee ee ee ee ee 100 mA **Derate 10 mW/°C above 75°C. 
IG a ee ee ee ee ee ee ee 5mA ***D orate 11 mw/°c above 75°C 
| 100 wA “Absolute Maximum Ratings are stress limits only. Exceed- 
Storage Temperature ............... -65 to 150 C 


ing these limits may cause device damage. Electrical Charac- 
teristics define the functional operating limits. 


ELECTRICAL CHARACTERISTICS 


All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 
A SUFFIX B SUFFIX UNIT _ 7 
VpB = 9, Vpgp=0 
ssc | ac | 15 85°C 


i a SL ag TEE 


CHARACTERISTIC 


Drain-Source 
ON Resistance 


Vpgp=-10V,Vgp=-20V |ig=-1mA 
Vpp = -20 V, Vgp = -10 V 


DS(on) 
450 


Source OFF - = 
'S(off) Leakage Current Vso * =20'¥, Van ='9 
Drain OFF 
ID(off) 


Leakage Current 


IG(on) Gate ON Current 


-—0.8 to -2.4 


Sh te 
nA 
Po" mas : ~ " Ves : " Ysa ° 


S 
: Gate-Ch | 
ate-Channe 
7IA I 
Fi GSS Leakage Current 
| 
Cc 


Gate-Source 


Vv 
GS(th) Threshold Voltage 


Drain-Source 
Breakdown Voltage 


: Source-Drain 
BV M 
zz sos mn Breakdown Voltage 
Mi ; a 3 = = si J = = Bi 
BVGeps Min Breakdown Voltage -35 to -90 35 to ~90 35 to -90 35 to -90 35 to -90 35 to -90 


BVpss Min 


Ig = -10 HA, VGp = 0 


-1.5 to -4.0] -1.5 to -—4.0 Ss ce Ip = -10 nA, VGp = 0, Vsg = 0 
T= Jae ee aie _— =? 


Gate-Body 
; Pull-Up Gate-Body 
Vv M - - - - - - - - - - - 

BVpgs Min Breakdown Voltage 35 to -90 35 to -90 35 to -90 35 to -90 35 to -90 35 to -90 
Gate- Source 
Gate- Grain 

1.8 Typ* mae bill 
Drain-Source 

|| oa tvee | 


Drain Guarded 


Source Guarded 
Gate Guarded wi 


Body Guarded 


pee 


Cus(off) 
OFF Capacitance 
Source- Body : _ : 
2 Typ* 2 Typ* Vpp = 9,Vsg=-5 V_ | Gate and Drain Guarded 


pF 
Drain- Body = _ 
7 = ; : ~ ; ~ . — “a een ee 


“Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MAB-C 


! 
> 
o 
> 
: 


= 
oa 


TYPICAL CHARACTERISTICS 
'DS(on) VS VGs 


and Temperature Is(off) VS Temperature Capacitance vs Vpp and Ves 

a 

S 40 

= 

S 

uu 

: TTT TTT g 

< a 30 iS 

d s LUTTE g 

g : : 

3 : [iitieeaeeeae, : 

6 = 20 Fs} 
AA < < 

5 aanoesag : 

2 | aul ! 

z = Ae © 10 ———T | | o 

i — Se Cab (Vgp = OV) | = 

| 

§ 0.1L é @: 

a 25 45 05 = 125 30 

Vgs — GATE-SOURCE VOLTAGE (VOLTS) T — TEMPERATURE (°C) Vppg OR Vsgg — DRAIN-BODY OR Vpg — PULL-UP GATE-BODY VOLTAGE (VOLTS) 


SOURCE-BODY VOLTAGE (VOLTS) 
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DIE TOPOGRAPHY INDEX 


Device Page Device Page 
Technol 

Number ener No. Number Teehnology No. 
DGM111 4-4 DG300 4-11 
DGM122 . 4-4 DG301 4-12 

P 
DG123 MOS Switehes 4-4 DG302 4-13 
DG125 4-5 DG303 4-13 
DG126, DG134 4-5, 4-6 DG304 4-11 
DG129, DG133 4-5, 46 DG305 . 4-12 
DG139, DG144 4-6, 4-7 DG306 CHS SMmneNes 4-14 
DG140, DG141 4-5, 4-6 DG307 4-14 
DG142, DG143 eee 4-6, 4-7 DG381 4-14 
DG145, DG146 4-6, 4-7 DG384 4-15 
DG151, DG153 4-6, 4-5 DG387 4-15 
DG152, DG154 4-6 4-5 DG390 4-15 
DG161, DG163 4-7,4-6 DG501 . 4-16 
DG162, DG164 4.7.46 DG503 PrOLnS SOlesers 4-16 
DG170 4-7 DG506 4-17 
DG172 PMOS Switches 4-8 DG507 4-18 
DG173 4-8 DG508 . 4-19 
DG180 4-8 DG509 CMOS Multiplexers 4-19 
DG181 4-8 DG515 4-20 
DG182 4-8 DG516 4-20 
DG183 4-9 Si3002 . 4-20 
DG184 4-9 Si3705 PMOs Switches 4-21 
DG185 . 4-9 D123 4-21 
DG186 JPET Switeles 4-9 D125 ar 4-21 
DG187 4-9 D129 ate siak aati 4-22 
DG188 4-9 D139 4-22 
DG189 4-10 G115 4-23 
DG190 4-10 G116 4-23 
DG191 4-10 G117 4-23 
DG200 . 4-10 G118 4-23 
M tch 
DG201 CMOS Switches 4-11 G119 PMOS FETs 4-24 
DG281 4-8 G122 4-24 
DG284 . 4-9 G123 4-24 
FET h 

DG287 al SENS 4.9 G124 4-23 
DG290 4-10 
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Die Process Information 


Siliconix is a large-volume supplier of die to the hybrid industry. Both military and industrial grades are available. Screening 
includes 100% DC electrical probe and 100% visual inspection of each die. 


Physical Data 


Physical layout and dimensions are presented in the Die Topography section. Die are supplied to length and width dimen- 
sions which have an accuracy of +.003 inches. 


Bonding pad location may be identified from the die topography shown. Contact factory for ordering information. 
Each die or wafer is passivated with approximately 8,000 angstroms of non-crystalline glass. 

Die are supplied without gold backing. Gold backing is available as an option. 

Die metallization is deposited aluminum approximately 12,000 angstroms thick. 

Die Screening Criteria 


Electrical Probe — All dice are 100% probed in wafer form at 25°C to DC criteria designed to support “A” Suffix data 
sheet limits. An optional screen to ‘“‘C” Suffix limits is available. 


Visual Criteria — Each die receives a visual inspection to MIL-STD-883 Method 2010 Condition B criteria. Siliconix QC 
Department samples each lot to an LTPD of 10%. 


Alternate visual criteria, including Method 2010 Condition A or Siliconix Industrial criteria, are available. 
Packaging 

Die are supplied in dust-proof, anti-static waffle packs (see illustration). 

Assembly 


Die supplied in waffle packs normally do not need cleaning, while wafers need to be cleaned. The ink currently used is 
soluble in most alcohols. 


Die may be handled either with a “‘protected tip’’ vacuum pick-up or with die attach tweezers. 
Die attach may be gold eutectic or conductive epoxy. 


Die bonding pads are aluminum and may be lead bonded using either thermal compression gold wire or ultrasonically 
bonded aluminum wire. 


The customer's interests will best be served if static sensitivity handling procedures are used. 
Part Number Designations 


Dice supplied to ‘‘A” Suffix testing limits, Condition B (MIL-STD-883), visual and waffle packed, have a part number 
suffix designation of ‘“ADICE”’. 


Example: The DG200AA supplied in die form would be DG200ADICE. (See die ordering information.) 
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Die Process Information (Continued) 


Options 
(Price will be quoted upon request.) 


SEM — Scanning electron microscope examination and control in accordance with MIL-STD-883 Method 2018 can be 
ordered on die and wafers. 


Wafer Qualification to Unprobed Parameters 


Wafer Qualification to Unprobed Parameters — Sample testing of purchased die to demonstrate capability to perform at 
data sheet temperature extremes or to switching time test limits by use of LTPD techniques can be provided. 


Alternate Visual Criteria — Siliconix offers visual inspection to internal Siliconix specification 5018 as an alternative for the 
Industrial/Commercial user, at a reduced price. (““IDICE’’ ordering information.) 


Visual inspection to customer generated specifications can be provided. 


Alternate Electrical Probe — A 100% DC electrical probe to support “‘C’’ Suffix 25°C electrical specs is available. (“IDICE”’ 
ordering information.) 


Gold Backing — Die may be purchased with gold alloyed to the backside. This is a special order item. Gold thickness would 
be as follows: 


@ FETs (NC, NIP) —750A min 
@ IC's (all) —4500A min 


Hot Probe — Siliconix has a chip processor/distribution with hot probe capability available. 
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Die Process Information (Continued) 


Chip and Wafer Processing 


WAFER 
PROCESSING 
AND 
FRACTURE 


VISUAL 
INSPECTION 


UOIJYULIOJU] SS8201dg 31G 


SAMPLE ASSEMBLED 
FOR WAFER 
QUALIFICATION 
(OPTIONAL) 


100% 
VISUAL 
INSPECTION 


100% 
ELECTRICAL 
PROBE 


ac 
ELECTRICAL 


ac 
(VISUAL) 
INSPECTION 


GOLDBACK 
(OPTIONAL) 


CARRIER 
LOADING 


PACKING AND SHIPPING 


Chip Packaging 


Chips are packaged as individual die in the flat waffle carrier illustrated in Figure 1. The carrier has a cavity size adequate 
to allow ease of loading/unloading and also prevents die from rotating within the cavity. 


CARRIER TOP 


uolpwusojuy Ayudnubodo, 


PUD SS3201q 31g 


Near SHEET 


SS 


LENS PAPER ne 


NOTE: CARRIER TOP & BOTTOM SECURED BY CLIPS 


xXIUODI 


Figure 1 
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Die Topography Information 


Some of Siliconix’s analog switches are of multi-chip 
design with inter-chip connections. The DG123, for exam- 
ple, consists of a separate driver chip (EID) and a separate 
MOS switch chip (MABA). Figure 1 illustrates the bond- 
ing arrangement in the DIP package. Note that the two 
chips are mounted on electrically separate islands. This 
is due to the different substrate potentials, the MABA 
substrate is at the positive supply voltage while the EID 
substrate is at the negative supply voltage. 


The JFET switches, for example, are also of multi-chip 
design. The DG190 consists of a separate driver chip 
(CMJB) and four separate JFET transistors (NC). Figure 2 
illustrates the bonding diagram arrangement in the DIP 
package. The driver and the JFET switches are mounted so 
that the substrates are electrically isolated. The substrate 
of the driver is at the negative supply voltage while the 
substrate of the JFET switches is the gate connection. A 
bond wire connects the driver to the JFET gate. 


LEAD TRACE 
TO PIN 


CHIP 
INTERCONNECT 
WIRES 


The pin connections for the JFET switch chips can be 
determined from the chip section and switch pin-out 
in the data sheet. For example, from the DG190 pin 
configuration we see that the DG190 has 4 JFETs in 
one package; D3 and S3 are the drain and source of the 
third JFET. 


Die Diagrams/Dimensions 


These negative image photos are of the metallization 
pattern. Scale is ~32x. Bonding pads are 4 mil (0.10 mm) 
square, glass-free aluminum metallization. Pad identification 
numbers correspond to pin numbers for the dual-in-line 
package on data sheets. The ‘‘geometry” is an alpha code 
used in the factory for identification. 


The following pages contain layout, die dimensions and 
pad identification. 


SEPARATE DIE ATTACH 
ISLANDS TO ELECTRICALLY 
ISOLATE THE SUBSTRATE 


Figure 1. DG123 Analog Switch (Multi-Chip) 
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Die Topography Information 
(Continued) 


S4 
5 
S4 
6 il 5 
= | 
Figure 2. DG190 JFET Analog Switch 


NOTE:Die Topography is for reference only 
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V— (SUBSTRATE 
INPUT 1 
INPUT 2 
INPUT 3 
INPUT 4 
INPUT 5 

VR 


TO GATE 1 
TO GATE 2 
TO GATE 3 
TO GATE 4 
TO GATE 5 


DG123 
DRIVER CHIP 


DGM111 


DGM122 


) 


[PINWO.[ FUNCTION 


DRAIN 1 
V— (SUBSTRATE) 
DRAIN 2 
SOURCE 2 
V+ 
LOGIC INPUT 2 
VL 
LOGIC INPUT 1 
SOURCE 1 


Pin numbers are for dual in-line packages 


[PINNO. | FUNCTION _| 
INPUT 2 
VR 
V+ 
DRAIN 1 
SOURCE 1 
SOURCE 2 
SOURCE 4 
SOURCE 3 
DRAIN 2 
V— (SUBSTRATE) 
INPUT 1 
VL 


OMAN OOAN — 


Pin numbers are for dual in-line packages 


a 


™ tdddaa" 


Tein No. | FUNCTION | 
SOURCE 2 
SOURCE 1 
DRAIN 


i — 


V+ (SUBSTRATE) 
SOURCE 5 
SOURCE 4 
SOURCE 3 


Pin numbers are for dual in-line packages 
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MOS SWITCH CHIP 
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V— (SUBSTRATE) 
INPUT 1 
INPUT 2 
INPUT 3 
INPUT 4 
INPUT 5 


TO GATE 1 
TO GATE 2 
TO GATE 3 
TO GATE 4 
TO GATE 5 


DG125 


ee 


idddad® 


SOURCE 2 
SOURCE 1 
DRAIN 
Af. 

V+ (SUBSTRATE) 
SOURCE 5 
SOURCE 4 
SOURCE 3 


DRIVER CHIP Pin numbers are for dual in-line packages MOS SWITCH CHIP 


PIN NO. FUNCTION INTERCHIP CONNECTIONS 


INPUT 1 TO GATE 4 

VR TO GATE 2 

V+ TO GATE 3 

V— (SUBSTRATE) TO GATE 1 
INPUT 2 


Pin numbers are for dual in-line packages 


DRIVER CHIP 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


GATE ON BACKSIDE 


INTERCHIP 
CONNECTIONS iaianihietia 
D DRAIN DRAIN 
S SOURCE SOURCE 


GATE 


Gate is on backside of chip 
“Either gate pad may be used, gate 
connection is also on backside of 
chip 


30, 75 22 10 {2 
JFET SWITCH CHIP JFET SWITCH CHIP 


DEVICE | JFET USED | NO. OF JFETs 


©1980 Siliconix incorporated 


4-7 


uoynpuuoju; AudnaBodo] 321g 


uoipuUOju; Aydnibodo, 


PUD SS3I0ig JIG 


xXIUODI 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


GATE ON BACKSIDE 


INTERCHIP INTERCHIP 
FUNCTION FUNCTION 
INPUT 1 TO GATE 2 CONNECTIONS | FUNCTION | CONNECTIONS | FUNCTION | 
VR NO CONNECTION D DRAIN D DRAIN 
V+ TO GATE 1 S SOURCE S SOURCE 
i. scene i NO CONNECTION cau wiehicdeccatane G GATE 


“Either gate pad may be used, gate 
connection is also on backside of 
chip 

30, 75 02 10 &2 
DRIVER CHIP JFET SWITCH CHIP JFET SWITCH CHIP 


DEVICE | JFET USED | NO.OF JFETs 


Die Topography Information 


Pin numbers are for dual in-line packages 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


GATE ON BACKSIDE 


| PINNO. | FUNCTION INTERCHIP | EQNCTION INTERCHIP | EGNCTION 
9 TNPUT 4 TO GATEA CONNECTIONS CONNECTIONS 
D D 


10 VR TO GATE 2 DRAIN DRAIN 


11 V+ TO GATE 3 S SOURCE S SOURCE 
12 V— (SUBSTRATE) TO GATE 1 G GATE 


13 INPUT 2 Gate is on backside of chip 


*Either gate pad may be used, 
Pin numbers are for dual in-line packages gate connection is also on 
backside of chip 


30, 75 82 10 Q2 
DRIVER CHIP JFET SWITCH CHIP JFET SWITCH CHIP 
x 
Cc 
0 
. 


©1980 Siliconix incorporated 


4-8 


INTERCHIP CONNECTIONS 
A 


TO GATE 2 
VR NO CONNECTION 
V+ TO GATE 1 


INPUT 1 


V— (SUBSTRATE) NO CONNECTION 


INPUT 2 


Pin numbers are for 
dual in-line packages 


DRIVER CHIP 


GATE ON BACKSIDE 


INTERCHIP 
CONNECTIONS iciaialiierii 
D DRAIN 
S SOURCE 


Gate is on backside of chip 


30,7522 
JFET SWITCH CHIP 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


FUNCTION 


DRAIN 
SOURCE 
GATE 


INTERCHIP 
CONNECTIONS 
D 


S 
G 


“Either gate pad may be used, 
gate connection is also on backside 
of chip 


10 £2 


Pin numbers are for 
dual in-line packages 


SOURCE 3 
SOURCE 4 
DRAIN 
V— (SUBSTRATE) 
INPUT 4 
INPUT 3 
INPUT 2 
INPUT 1 


SOURCE 1 
SOURCE 2 


DG172 


DEVICE | JFET USED | NO. OF JFETs 


JFET SWITCH CHIP 


INPUT 1 
INPUT 2 


V— (SUBSTRATE) 
V+ 
DRAIN 2 
SOURCE 4 
SOURCE 3 
SOURCE 1 
SOURCE 2 
DRAIN 1 


Pin numbers are for dual in-line packages 


DG173 


©1980 Siliconix incorporated 


uolynpunojuy AudnaBodoy aig 


uolypUOjuy, Audpsbodo, 


PUD SS3I01qg 31g 


xXIuUoODI 


Die Topography Information 


iCcOonix 


Ss 


| 0.044 | 
(1.12) 


DRIVER CHIP 


DEVICE | JFET USED | NO. OF JFETs 


2 


2 
2 
2 


INTERCHIP PAD CONNECTIONS 
NO CONNECTION 
NO CONNECTION 
TO JFET 2, GATE 

FROM JFET 2, SOURCE 

FROM JFET 1, SOURCE 
TO JFET 1, GATE 
NO CONNECTION 
NO CONNECTION 


[PIN'NO| FUNCTION 


V— (SUBSTRATE) 
INPUT 2 
INPUT 1 


TaATT™M™OoOOD>DYD 


Pin numbers are for 
dual in-line packages 


Substrate is V— 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


S SOURCE 
D DRAIN 
G GATE 


*Either gate pad can be used, 
backside is also gate 


10 (2 
JFET SWITCH CHIP 


GATE ALSO BACKSIDE CONTACT 


INTERCHIP PAD FUNCTION 
CONNECTIONS 


J 


4-10 


INTERCHIP PAD 
CONNECTIONS 
S 
D 
G 


0.044 
(1.12) 


DRIVER CHIP 


DEVICE |JFET USED | NO. OF JFETs 
4 
4 
4 
4 


INTERCHIP PAD CONNECTIONS 


FROM JFET 1, SOURCE 
TO JFET 1, GATE 
TO JFET 3, GATE 

FROM JFET 3, SOURCE 


FUNCTION 


INPUT 2 
V+ 


10 


11 


12 VE FROM JFET 4, SOURCE 
13 VR TO JFET 4, GATE 
14 V— (SUBSTRATE) TO JFET 2, GATE 
15 INPUT 1 FROM JFET 2, SOURCE 


raATTmMOOAW yp 


Substrate is V— 


Pin numbers are for 
dual in-line packages. 


GATE ON BACKSIDE 


INTERCHIP PAD FUNCTION 
CONNECTIONS 
S SOURCE 
D DRAIN 


Gate is backside contact 


30,7522 
JFET SWITCH CHIP 


FUNCTION 


SOURCE 


300 £2 
FET SWITCH CHIP 
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| 0.044 | 
(1.12) 


DRIVER CHIP 


DEVICE | JFET USED| NO. OF JFETs 


INTERCHIP PAD CONNECTIONS 


NOT CONNECTED 
FROM JFET 2, SOURCE 
NOT CONNECTED 
NOT CONNECTED 
TO JFET 2, GATE 
NOT CONNECTED 
TO JFET 1, GATE 
FROM JFET 1, SOURCE 


PPiNNO.[ FUNCTION | 


INPUT 1 


NOT CONNECTED 
V— (SUBSTRATE) 


TraTTmMOOdADY 


Pin numbers are for Substrate is V— 
dual in-line packages 


BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE 


INTERCHIP PAD 
CONNECTIONS isatinciuczny 


S SOURCE 
D DRAIN 
G GATE 


* Either gate pad can be used, 
backside is also gate 


10 <2 
JFET SWITCH CHIP 


GATE ALSO BACKSIDE CONTACT 


L (0.076) 0.015 | 


(0.381) 


0.044 | 
(1.12) 


DRIVER CHIP 


DEVICE | JFET USED | NO. OF JFETs 


/PINNO.| = FUNCTION 


INPUT 2 
V+ 
VL 
VR 
V— (SUBSTRATE) 
INPUT 1 


INTERCHIP PAD CONNECTIONS 


4 
4 
4 
4 


FROM JFET 1, SOURCE 
TO JFET 1, GATE 
TO JFET 3, GATE 

FROM JFET 3, SOURCE 

FROM JFET 4, SOURCE 
TO JFET 4, GATE 
TO JFET 2, GATE 

FROM JFET 2, SOURCE 


Pin numbers are for Substrate is V— 


dual in-line packages 


GATE ON BACKSIDE 


DRAIN 
G GATE 


300 (2 
JFET SWITCH CHIP 


INTERCHIP PAD 

CONNECTIONS SNe ESN 
s SOURCE 
D DRAIN 


Gate is backside contact 


30, 75 2 
JFET SWITCH CHIP 
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Die Topography Information 


Siliconix 


[PINNO. [FUNCTION 


INPUT 2 


GROUND 
SOURCE 2 
DRAIN 2 
\7 
VREF 
DRAIN 1 
SOURCE 1 
V+ (SUBSTRATE) 
INPUT 1 


Pin numbers are for dual in line packages 


DG200 


NOTE ROUND PAD (#1) 


PPIN'NO. [FUNCTION | 
INPUT 1 
DRAIN 1 
SOURCE 1 

V— 

GND 
SOURCE 4 
DRAIN 4 
INPUT 4 
INPUT 3 
DRAIN 3 
SOURCE 3 

VREF 

V+ (SUBSTRATE) 
SOURCE 2 
DRAIN 2 
INPUT 2 


7 
2 
| 
4 
5 
6 
d 
8 


Pin numbers are for dual in line packages 


DG201 
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4-12 


SOURCE 1 

INPUT 1 

GROUND 
V-— 


INPUT 2 
SOURCE 2 
DRAIN 2 

V+ (SUBSTRATE) 


Pin numbers are for dual in-line packages 


4-13 
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Die Topography Information 


iconix 


DRAIN 1 
SOURCE 1 
INPUT 1 
GROUND 
inn 
SOURCE 2 
DRAIN 2 
V+ (SUBSTRATE) 


Pin numbers are for dual in-line packages 


DG301 


DRAIN 1 
SOURCE 1 
INPUT 1 
GROUND 

i 

SOURCE 2 
DRAIN 2 

V+ (SUBSTRATE) 


Pin numbers for dual in-line packages 


DG305 


4-14 
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DG302 


SOURCE 3 
DRAIN 3 
DRAIN 1 
SOURCE 1 
INPUT 1 
GROUND 
Yn 
INPUT 2 


SOURCE 2 
DRAIN 2 
DRAIN 4 
SOURCE 4 
V+ (SUBSTRATE) 


Pin numbers are for dual in-line packages 


4-15 


DG303 


©1980 Siliconix 


0.096 
(2.44) 


incorporated 
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Die Topography Information 


Siliconix 


SOURCE 3 
DRAIN 3 
DRAIN 1 
SOURCE 1 
INPUT 1 
GROUND 
Wu 
INPUT 2 
SOURCE 2 
DRAIN 2 
DRAIN 4 
SOURCE 4 
V+ (SUBSTRATE) 


SOURCE 1 
DRAIN 1 
INPUT 1 
V+ (SUBSTRATE) 
VR 
Vo 
INPUT 2 
DRAIN 2 
SOURCE 2 


Pin numbers are for dual in-line packages 


©1980 Siliconix incorporated 


DRAIN 3 


SOURCE 3 
SOURCE 4 
DRAIN 4 
DRAIN 2 
SOURCE 2 
INPUT 2 
V+ (SUBSTRATE) 
GROUND 
fm 
INPUT 1 
SOURCE 1 


DRAIN 1 
SOURCE 1 
INPUT 1 

V+ (SUBSTRATE) 


SOURCE 2 
DRAIN 2 


Pin numbers are for dual in-line packages 


©1 980 Siliconix incorporated 
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Die Topography Information 


iconix 


NOTE LARGE PAD (=2) 


NOTE LARGE PAD (=2) 


4-18 


TPiNNO.[ FUNCTION | 


ENABLE 
V+ (SUBSTRATE) 
DRAIN 
V+ (SUBSTRATE) 
SOURCE 8 
SOURCE 7 
SOURCE 6 
SOURCE 5 
SOURCE 4 
SOURCE 3 
SOURCE 2 
SOURCE 1 
V— 
ADDRESS 0 
ADDRESS 1 
ADDRESS 2 


+ 


CONOORWHN 
= 


es east et =o aod =@ = 
OoBRWwN=0 © 


*13a is connected to V— 

T Pins 2 and 4 are interconnected, 
either one may be used 
Pin numbers are for dual in-line packages 


[rio [FUNCTION | 


ENABLE 
V+ (SUBSTRATE) 
DRAIN 
V+ (SUBSTRATE) 
SOURCE 8 
SOURCE 7 
SOURCE 6 
SOURCE 5 
SOURCE 4 
SOURCE 3 
SOURCE 2 
SOURCE 1 
y— 
ADDRESS 0 
ADDRESS 1 
ADDRESS 2 


*x 


*x 


ON OaRWND — 


*Pins 2 and 4 are interconnected, 
either one may be used 


Pin numbers are for dual in-line packages 
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With 
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DG506 


[Pin No. [ FUNCTION] 


V+ (SUBSTRATE 


SOURCE 16 
SOURCE 15 
SOURCE 14 
SOURCE 13 
SOURCE 12 


SOURCE 11 
SOURCE 10 
SOURCE 9 
GROUND 
VREF 
ADDRESS 3 
ADDRESS 2 
ADDRESS 1 
ADDRESS 0 
ENABLE 
SOURCE 1 
SOURCE 2 
SOURCE 3 


SOURCE 4 
SOURCE 5 
SOURCE 6 
SOURCE 7 
SOURCE 8 


©1980 Siliconix incorporate d 
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Die Topography Information 


Siliconix 


V+ (SUBSTRATE) 
DRAIN b 
SOURCE 8b 


SOURCE 7b 
SOURCE 6b 
SOURCE 5b 
SOURCE 4b 
SOURCE 3b 


SOURCE 2b 
SOURCE 1b 
GROUND 
V 
0.158 ADDRESS 2 
sais ADDRESS 1 
ADDRESS 0 
ENABLE 
SOURCE 1a 
SOURCE 2a 
SOURCE 3a 
SOURCE 4a 
SOURCE 5a 
SOURCE 6a 
SOURCE 7a 
SOURCE 8a 


DG507 


©1980 Siliconix incorporate d 


Die Process and . 
Die Topography Information Topography Information Siliconix 


Co 
ores 


aed. 


== si“ B86 


Die Topography Information 


iconix 


S 


NOTE ROUND PAD (--1) 


PIN NO. FUNCTION 


SOURCE 4 
ANALOG GROUND 2 
SOURCE 3 
SOURCE 2 
ANALOG GROUND 1 
SOURCE 1 


SUM JCT 
V+ (SUBSTRATE) 
B1 
B2 
B3 
B4 
V— 


Oman ooh w= 


Pin numbers are for dual in-line packages 


DG515 


~! $i3002 FOR PAD 13 AS AN INPUT 


SOURCE 6 
SOURCE 7 
SOURCE 8 
SOURCE 9 
SOURCE 10 
ays. 
B10 
B9 
B8 
B7 
B6 
B5 
B4 
B3 
B2 
Bi 
V+ (SUBSTRATE) 
SUM JCT 
$1 
ANALOG GROUND 
$2 
$3 
S4 
$5 


Pin numbers are for dual in-line packages 


DG516 


VR 
V— (SUBSTRATE) 
SOURCE 1 
DRAIN 
SOURCE 2 
V+ 
INPUT 


Pin numbers are for dual in-line packages 


*THIS PAD IS AN ALTERNATE 


©1980 Siliconix incorporated 
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NOTE LARGE PAD (#2) 


I 
| 


it 
ll 


| 
ll 


[ 


V— (SUBSTRATE) 
INPUT 1 
INPUT 2 
INPUT 3 
INPUT 4 
INPUT 5 
INPUT 6 

VR 
OUTPUT 6 
OUTPUT 5 
OUTPUT 4 
OUTPUT 3 
OUTPUT 2 
OUTPUT 1 


OOMON OO ARWHNH 


Pin numbers are for dual in-line packages 


D123 


Si3705 


4-23 


[PINNO. | FUNCTION 


ENABLE 
V+ (SUBSTRATE) 
D 
V+ (SUBSTRATE) 
SOURCE 8 
SOURCE 7 
SOURCE 6 
SOURCE 5 
SOURCE 4 
SOURCE 3 
SOURCE 2 
SOURCE 1 
if 
ADDRESS 0 
ADDRESS 1 
ADDRESS 2 


OMON OO RWHN 


uolpuuojuy AudnuBodol aig 


Pin numbers are for dual in-line packages 


Both V+ pads are internally 
connected, either one or both 
may be used. V+ common to 
substrate. 


alae 


B® Al Ic Cy 
craane 


uoiljpuoOjuy AydnsuBodo, 
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Pin No, [FUNCTION 


V— (SUBSTRATE) 
INPUT 1 
INPUT 2 
INPUT 3 
INPUT 4 
INPUT 5 
INPUT 6 

“1, 
OUTPUT 6 
OUTPUT 5 
OUTPUT 4 
OUTPUT 3 
OUTPUT 2 
OUTPUT 1 


OMAN ODO BRWHNH = 


Pin numbers are for dual in-line packages 


D125 


xIUOJI 
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Die Topography Information 


iconix 


4-24 


PPINNO. [FUNCTION __] 


INPUT 1 
INPUT 2 
INPUT 3 
INPUT 4 
INPUT 5 
INPUT 6 
INPUT 7 
VR 
V— (SUBSTRATE) 
OUTPUT 4 
OUTPUT 3 
OUTPUT 2 
OUTPUT 1 
¥L 


= = = ot oe iki 
RON TDOSMMNOATAWN 


Pin numbers are for dual in line packages 


[PINNO, [FUNCTION 


OUT 1 
OUT 1 
INPUT 1 


V— (SUBSTRATE) 
INPUT 2 
OUT 2 
OUT 2 


Pin numbers are for dual in-line packages 


©1980 Siliconix incorporated 


0.045 
(1.14) 


idddad® 


| 0.062 | 
(1.57) 


uolypuuojuy AudnaBodo, aq 


*Both ‘‘D” pads are electrically common. Either can be used for drain contact. 


G115 G116 G117 G118 G124 
DUAL IN-LINE DUAL IN-LINE DUAL IN-LINE DUAL IN-LINE 
PACKAGE PACKAGE PACKAGE PACKAGE 
PIN NO. PIN NO. PIN NO. PIN NO. 


FLAT PACK 
PIN NO. 


FUNCTION 


GATE 1 

GATE 2 

GATE 3 

GATE 4 

NOT USED GATE 5 

NOT USED GATE 6 
8 BODY (SUBSTRATE) V+ 


NOT USED 
8 


14 


NOT USED 


9 
10 
11 
12 
13 


1 


TAny unused gates should be connected to the substrate V+; unused sources can be left open 


NOT USED 
14** 
9 
10 
11 
12 
13 


1 


**The G117 uses the Sg pad as the drain output (pin 14 on package). 


4-25 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 


14 
TIED TO 
SUBSTRATE 


14 
NOT USED 
NOT USED 

10 

11 

12 

13 


1 


DRAIN 
SOURCE 6 
SOURCE 5 
SOURCE 4 
SOURCE 3 
SOURCE 2 
SOURCE 1 


PULL UP GATE INPUT 


©1980 Siliconix incorporated 
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xMIUODI 


Die Topography Information 


iconix 


G119 


G122 


PAD FLAT PACK FLAT PACK 
FUNCTION FUNCTION 
PIN NO. PIN NO. 


BODY (SUBSTRATE V+) 


DRAIN 2 
SOURCE 2 
SOURCE 4 
SOURCE 6 
SOURCE 5 
SOURCE 3 
SOURCE 1 
DRAIN 1 

PULL UP GATE | 


NPUT 


3 
TNOT USED 
GATE 1 


BODY (SUBSTRATE V+) 
DRAIN 1 
10 SOURCE 1 
11 SOURCE 2 
NOT USED 
NOT USED 
12 SOURCE 3 
13 SOURCE 4 
14 DRAIN 2 
1 PULL UP GATE INPUT 


T Any unused gates should be connected to the substrate V+; unused sources can be left open. 


G119 
G122 


4-26 


P (PULL UP GATE INPUT) 
GATE 1 
GATE 2 
GATE 3 
GATE 4 

BODY (SUBSTRATE) V+ 
DRAIN 2 

SOURCE 4 
SOURCE 3 
SOURCE 2 
SOURCE 1 
DRAIN 1 


Pin numbers are for dual in-line packages. 


©1980 Siliconix incorporated 
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Siliconix 


Die Ordering Information 


DG 187 A DICE 
DIE FAMILY 
(1, 2 or 3 Letters) 
D — Drivers for FET Switches 
DG — Analog Switches 
DGM — Analog Switches 
G — Multi-Channel FETs 
Si — Siliconix Second Source Part 


DEVICE NUMBER 
(3 or 4 Digit Numbers) 


SCREENING CRITERIA 
(1 Letter) 


A — Electrically probed @ 25°C to ‘“‘A” Suffix of respective data sheet; 


visual criteria screening to MIL-STD-883, Method 2010 Condition B. 


| — Electrically probed @ 25°C to “‘C” Suffix of respective data sheet; 


visual criteria screening to Siliconix Specification 5018. 


PACKAGE 
(4 Letters) 


DICE — Chips waffle packed per Figure 4 in Die Process Information 


OTHER OPTIONS 


SEM, wafer qualification should be specified as a separate line item on a 


request for quote. 


Options for Die-In-Wafer form goldbacking, Class A visual, to customer visual 
criteria are considered ‘‘special’’ and a special part number will be assigned. 
Please identify as ‘‘Similar to with the following additional 


conditions 


4-27 


Package 
Screening Criteria 
Device Number 


Device Family 
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Burn In Pin Connections 


The following table lists the standard Burn-In Pin Connections for most 
Siliconix Analog Switches. Devices are listed in Alpha-Numerical order accord- 
ing to package type. Following the tables are two examples illustrating Burn- 
In Pin Connections for different switches and packages. 


Burn-in Pin Connections —a@ 


xiIuondI 


', 
3" 


8 


L-S 


Burn In Pin Connections 


The following table lists the standard Burn-In Pin Connections for most Siliconix Analog Switches. Devices are listed in Alpha-Numerical order according to package type. Follow- 
ing the tables are two examples illustrating Burn-In Pin Connections for different switches and packages. 


Part Package sil 
Type komd cee ee oan Ps oom Br | 9 | 10 | 17 | 12 | 13 | 14 | 16 
bcm teeta ov] [ono [| ou ssy peered oe 
4.7K>| 4.7K>| 4.7K>| 4.7K>| 4.7K> 

ates peo beet rans | aio oie 


DG125 


| 
(2 

DG126 

DG129 

DG133 

DG134 

DG139 

DG140 

DG141 

DG142 

DG143 

DG144 10K> 10K> 10K> | 10K> 

DG145 P/L GND GND +10 V Gno | GND +10 V | GND +10V} —20V} GND | +10V 
DG146 

DG151 

DG152 

DG153 

DG154 

DG161 

DG162 

DG163 

DG164 


DG172 a 20 Vv} GND ee 
asl 14 a ue 14 ee 


Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All Flat Packages, A = All 10-Lead TO-5’s, R = 28-Pin 
Dual-In-Line Packages. 


paresOdsioou! xX!iUOdI|IS O8S6LO 


XIUDSIIS SUOI}IOUUOD Ulg U]-UINg SUOIZIOUUOD Ulg Uj UINg 


ea 
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Siliconix Burn-in Pin Connections 


Burn-in Pin Connections eee 


Part Package Pins 


Type | Type {| 1 | 2 | 3 | 4 {5 | 6 | 7 {| 8 | 9 | 10 | | 13 | 14 | 15 | 16 


DG180 

DG181 

ahi 10K> 10K> 

DG186 rN +15 V GND +15 V —15V GND +15 'V 
DG187 

DG188 

DG281 


DG180 

DG181 10K> 10K> 
N +15V}] +5 V GN —1 ND 

DG182 P/L +15 V GND GND is D 5Vi G GND 

DG281 


DG183 
DG184 
DG185 
10K> 10K> 10K> 10K> 
ai Sun GNp | ~18¥] -18YM ony GND | *18V] GND | +15v] +5v | GND | -15v] GND | +15 Vv 
DG191 
DG284 
DG290 
DG183 
DG184 
DG185 
DG186 
cpa 10K> | 10K> 10K> | 10K> 
DG188 -15V | ony lenp |t18V | GND | +15 Vv | +5 Vv —I5VIGND [+5V] oF | ony | -15V 
DG189 
DG190 
DG191 
DG284 
DG290 


10K> 
+15 V —15Vi — GND +15 V¥ 
10K> 
= (10) (10) -15 V (10) GND +15 V +15 V 
10K> 
DG201 +15 V | (15) (15) —15V} GND | (15) (15) 415 Vi +15 Vi (15) (15) +15 V GND +15V 


Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All Flat Packages, A = All 10-Lead TO-5’s, R = 28-Pin 
Dual-In-Line Packages. 


DG200 


us 


payesodioou! x1uo0dI|!1IS O86LO 


Part 
Type 


DG300 
DG301 

DG304 
DG305 
DG300 
DG301 

DG302 
DG303 
DG304 
DG305 
DG306 
DG307 
DG381 

DG384 
DG387 
DG390 
DG501 
DG503 
$13705 


DG506 


DG507 


DG508 


DG509 


D139 


Burn-in Pin Connections (Continued) 


Package Pins 


Type | 1 | 2 | 3 | 4] 5 | 6 | 7] 8 | 9 | wo | af 2 | 3 | 4 fs | 6 


A (9) GND GND | -15v| GND | (g) 1OK>) sasv 
GND 


+} ; ; er) 


A/P See DG181 
A/P See DG184 
A/P See DG187 
A/P See DG190 


4 5 6 7 


1 2 8 9 10 
15 Vj £28) | _ | (28) _| (28) (28)_|_(28)_ |. (28) | (28) 

15 | 16 18 | 19 21 22 | 23 | 24 28 Pins 
GND | GND | (28) (28) | (28) | (28) | (28) 


GND | GND 
10K> 
10K> | 10K> 10K> | 10K> 
= Pin 4 Pin 12 i a ee 


P/L 


10K> 


(16) | (16) | ey, 


P/L 
PEL 
P/L 


Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All Flat Packages, A = All 10-Lead TO-5's, R = 28-Pin 
Dual-In-Line Packages. 
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Burn-in Pin Connections 


Burn In Pin Connections (Continued) 
tyee_| Tyee [2 T 


ps3 | 4 | 6s | 6 | 7 | e@ | 8 | | a | 2 
10K> 10K> 
D123/ 10K> 
10K> 

10K> 

10K> 

oe [me Peele ef ow [oe [om Pow ow [ow fon [855 
= =ex[ eof eel eof me ow [ve [ow ow iow Pow | 


Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All Flat Packages, A = All 10-Lead TO-5’s, R = 28-Pin 
Dual-In-Line Packages. 


Siliconix 
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Burn-in Pin Connections (Continued) 


Examples of Burn-In Circuit Configurations 


GNDO VL I. IN2 O S2 
11 


DG190/DG191 (PACKAGE TYPE P) 


DG200 (PACKAGE TYPE A) 
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Siliconix 


4 


10 LEADS 


0.050 /.727)-—| |= 0,019 (.483) DIA 
INSULATOR 0.016 (.406) 


MAX 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW 


PACKAGE 2 
10 LEAD TO-100 TYPE METAL CAN (A) 


6-1 


5 
Siliconix 
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DLDg |PIIUDLDSWw 


XIUDSIS ° pIDgG |P21uDUu>..W 


Mechanical Data 


iconix 


0.280 (7.11) 
0.240 (6.10) 


TOP VIEW 0.015 


(5.33) 0.006 ———— 
(3.81) 0.004 sas 
G 16) (2.16) 
—— (1.78) 
(0.10) 
PACKAGE 5 


14 LEAD FLATPAC (L) 
(BOTTOM BRAZE) 


PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE 
@ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

@ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 
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Z 
0.23 


(6.86) 
(5.84) 


_t 


TOP VIEW 
0.785 (19.9) Oe 
| Vd, : 
AB) 1.27, 
(.57) 
0.200 (5.08) 
0.110 (2.79) 
SEATING 
PLANE 0.150 (3.87) 
0.125 (3. 78) 


0,310 (7.87) 
i ue | wees 0.290 (7.37) 
0,023 0.110 (2.79) + sees 0? 
0.015 0.090 (2.29) 'Y” ay 


TYP 
53) ‘YP raze TOLERANCE on TYP 
(.38) (.76) NON-ACCUMULATIVE (20) 
PACKAGE 7 
14 LEAD DUAL IN LINE PACKAGE (J) 
(PLASTIC) 


TOP VIEW 

— 0.020 
0.785 (19 
0.700 (17.8) (1.27) 


ee 
0.200 (5.08) 


81 
0.125 (3.18) 
| 1 
| | ose , 0.290 (7.37) I 
rs 0.070 0.090 (2.29) ° 
2016 TYP 0.030 0.110 (2.79) TYP Oto 15° 0.012 
(zg) **F TOLERANCE 0.008 
(38) 38) (.76) NON-ACCUMULATIVE zo 
PACKAGE 8 
16 LEAD DUAL IN LINE PACKAGE(J) 
(PLASTIC) 


PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP OF PACKAGE 

@ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

@ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 
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DIDg |PIIuU_Uu.eW 


XIUODIIG ° DDG |PIU_UIOW 


Mechanical Data 


iconix 


(7.11) 
(6.10) 


_|_t 


~ INDEX MAY BE PARTIALLY 
FILLED WITH GLASS 


TOP VIEW 


0.785 (19.9) 
0.740 (78.8) (51) 


0.165 (4. 79) 
0.125 mee 18) 


0.310 (7.87, 
0.290 (7.37) 
0.065 0.110 (2.79) typ 0 to 15° 0,012 _| 


0.015 +p 0.035 + 0.090 (2.29) TYP 0.008 
(58) (1.65) © TOLERANCE (31) 
(.38) (.89) NON-ACCUMULATIVE (20) 
PACKAGE 9 
14 LEAD DUAL IN LINE PACKAGE (K) 
(CERDIP) 


"INDEX MAY BE PARTIALLY 
FILLED WITH GLASS 


0.040 
0.020 


0.785 (19.9) 
0.740 (78.8) (1.02) 


(.51) 


0.200 (5.08) 
0.150 (3.87) 


| 


! SEATING 
PLANE 


0.165 (4.79) 
0.125 ens 17) 


310 (7.87) 
0.290 (7.37) 
7 a : 0.110 (2.79) | 0 to 15° 
0.015 0.035 +yp 0.090 (2.29) TYP TYP 
(58) (1.65) TOLERANCE 
(.38) (.89) NON-ACCUMULATIVE 
PACKAGE 10 
16 LEAD DUAL IN LINE PACKAGE (K) 
(CERDIP) 


PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP OF PACKAGE 

@® NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

@ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 
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TOP VIEW 
0.050 
0.786 (19.96) 0.020 
0.640 (76.26) (1.27) 
(.51) 
0.200 (5.08) 
0.100 (2.54) 
SEATINGE 
PLANE 
0.160 (4.06) 
0.125 (3.78) 
: = 0.070 — 0.110 (279) TYP 
0.015 TYP 0.040 TYP 0.090 (229) 
(.58) (1.78) TOLERANCE 
(.38) (1.02) NON-ACCUMULATIVE 
PACKAGE 11 
14 LEAD DUAL IN LINE PACKAGE (P) 
(SIDE BRAZE) 


TOP VIEW 


0.830 (27.1) 
0.740 (78.8) 


| 9.012 (.31/ typ 
0.008 /.20) 
; 070 0.110 aE 0.320 (8.13 
0.040 0.090 (2.29) 


0 
(58) TYP (1.78) TYP TOLERANCE 
(38) (1.02) NON-ACCUMULATIVE 
PACKAGE 12 
16 LEAD DUAL IN LINE PACKAGE (P) 
(SIDE BRAZE) 


PIN 1 INDEX 1S ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP OF PACKAGE 

@ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

@ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 
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0.290 (7.37) 
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Mechanical Data 


iconix 


TOP VIEW 
1,420 (36.1) 
0.020 
1.380 (35.1 
i (1.52) 
(.51) 
| 
0.200 (5.08) 
0.100 (2.54) 
SEATING 
PLANE 
0.200 (5.08) 
0.125 (3.18) 
+O o08 (20) 
0.023 0,070 0.110 (2.79) typ 0,620 (15,75) 
0.015 typ 0.030 0.090 (2.29) 0.590 (74.99) 
(.58) (1.78) TOLERANCE 
(.38) (.76) NON-ACCUMULATIVE 
PACKAGE 13 


28 LEAD DUAL IN LINE PACKAGE (R) 
(SIDE BRAZE) 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 


1.480 (37.60) 0,040 (1.02) 
1.430 (36.32) | 0.020 (0.51) 
0.180 (4.57) 
© a ae 4 a (3.30) 
= SEATING 
PLANE 
—f ots0 iar 0.150 (3.81) 
0.100 (2.54) 
+15° 
_.|  |0.060 0.040 _0° | 0.610 (75.49) 
(1.52 a 
1.52) (1.02) — 0.590 (74.99) 0.012 | \\ 
0.013 0.008 
— —— 0.100 (2.54) TYP S| TYP (0.30) 
TOLERANCE Ta 70.20) 
NON—ACCUMULATIVE (0.33) 
PACKAGE 14 
28 LEAD DUAL IN-LINE PACKAGE (J) 
(PLASTIC) 


PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 
e DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE 
e NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 
@e NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 
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0.019 (0.48) 
0.015 (0.38) 


0.390 
j (9.91) sal 
10 rr ee 
0.050 (7.27) 
__ 0.325 (8.26) | __ 0.370 (9.40) __ TYP 
0.270 (6.86) 0.250 (6.35) 0.025 
0.750 (19.05) eet | 
aide | (0.38) 
4 0.210 (5.33) 0.006 (0.15) | 0.100 (2.54) 
0.190 (4.83) 0.004 (0.10) 0.075 (7.91) 
PACKAGE 16 
14 LEAD FLATPAC (L) 
(BOTTOM BRAZE) 
0.019 (0.48) 
0.015 (0.38) 


LL 0.300 (7.62) . 0.370 (9.40) 


0.260 (6.60) 0.250 (6.35) 0.025 
0.750 (719.05) ——————————|_ 964) 
sais | (0.38) 


ee ees ee 


0.200 (5.08) 0.006 (0.75) 0.100 (2.54) 
0.180 (4.57) 0.004 (0.70) 0.075 (7.97) 
PACKAGE 17 


16 LEAD FLATPAC (L) 
(BOTTOM BRAZE} 


PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE 
e NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

e NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 
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DIDgG |PII1UDLu>SW 
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Mechanical Data 


iconix 


0.019 (0.48) 


0.370 (9.40 
__ 9.290 vsy_|_ 037 } 0.015 (0.38) 


0.250 (6.35) 0.250 (6.35) 


0.750 (719.05) —————_____—— ae 


MIN 


(0.64) | 
(0.38) 


| 0.190 (4.83) 0.006 (0.715) 0.100 (2.54) 
0.160 (4.06)'*— 0.004 (0.70) 0.075 (7.97) 
PACKAGE 18 


10 LEAD FLATPAC (L) 
(BOTTOM BRAZE) 


PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 

@ DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE 
e NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

e NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 
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Appendices 


xIHUOSINIS 


Catalog Document 
(See Key) Number 


r>nYP Tn 


VA 


F, VA 


AN70-1 


AN70-2 
AN71-1 


AN72-1 
AN72-2 
AN73-1 
AN73-2 


AN73-3 


AN73-4 


AN73-5 


AN73-6 


AN73-7 


AN74-1 


AN74-2 


AN74-3 


AN74-4 


* AN75-1 


AN76-1 


AN76-3 


* AN76-4 


AN76-5 


* AN76-6 


* AN76-7 


* AN77-1 


* AN77-2 


* AN77-3 


*“AN77-4 


Publications Index 


Title 


Application Notes 
FET Cascode Circuits Reduce 
Feedback Capacitance 
FETs for Video Amplifiers 
A High Resolution CMRR Test 
Method 
FETs in Balanced Mixers 
FETs as Analog Switches 
FETs as Voltage-Controlled Resistors 
IC Multiplexer Increases Analog 
Switching Speeds 
Switching High-Frequency Signals 
With FET Integrated Circuits 
Junction FETs in Active Double- 
Balanced Mixers 
Driver Circuits for the JFET Analog 
Switch 
Function/Application of the L144 
Programmable Micro-Power Triple 
Op Amp 
An Introduction to FETs 
Function/Application of the LD110/ 
LD111 3% Digit A/D Converter Set 
Analog Switches in Sample and Hold 
Circuits 
Designing Junction FET Input 
Op Amps 
Audio-Frequency Noise 
Characteristics of Junction FETs 
CMOS Analog Switches—A Powerful 
Design Tool 
Measuring High Frequency 
S-Parameters on the Dual Gate 
MOSFET 
VMOS—A Breakthrough in Power 
MOSFET Technology 
Function/Application of the LD110/ 
LD114 3% Digit A/D Converter Set 
Function/Application of the LD130 
+3 Digit Converter 
DG300 Series Analog Switch 
Applications 
Function/Application of the L161 
Industry's First Programmable Micro- 
power Comparator 
Function/Application of the LD120/ 
LD121 4% Digit A/D Converter Set in 
Measurement Systems 
Don’t Trade Off Analog Switch 
Specs. VMOS—A Solution to High 
Speed, High Current, Low Resistance 
Analog Switches 
Function/Application of the LD120/ 
LD121 4% Digit A/D Converter Inter- 
faced with an 8080A Microprocessor 
Function/Application of the DF331/ 
DF332 New Companding Converter 
Chip Set 


Catalog Document 
(See Key) Number 


VA * AN79-1 
VA * AN79-3 


F, VA * AN79-4 


AN79-5 
VA * AN79-6 

AN79-7 
VA * AN80-1 
VA * AN89-2 

AN80-3 

AN80-4 
VA * AN80-5 
i. DA74-1 
L DA76-2 
L DA76-3 
L DA77-1 
i DA77-2 
tT * DA78-1 
Lg * DA78-2 
VA * DA80-1 


Catalogs 


A=Analog Switches and 
Their Applications 


F = FET Design Catalog 


L=LSI Data Book 


ma 


Siliconix 


Title 


A 500 KHz Switching Inverter for 
12 V Systems 


Dynamic Input Characteristics of a 
VMOS Power Switch 


Driving VMOS Power FETs 

Using the VN64GA High Current, 
High Power VMOS Power FET 
Using VMOS Transistors to Interface 
from IC Logic to High Power Loads 
Applications of the VN10KM VMOS 
Power FET 

A Key to the Advance of Switching 
Power Supplies 

Meet the VMOS FET Model 
Ultralinear Broadband Amplifier 
Enjoy VHF Power Amplifier Design 
An Alternative Power Amplifier 
Design 


Design Aids 
Design Aid of the LD110/LD111 3% 
Digit DVM Demonstrator Board 
Design Aid of the LD130 +3 Digit 
DVM Demonstrator Board 
Design Aid of the LD130 +3 Digit 
Auto-Ranging DMM 
Design Aid to Build a Portable 0 to 
99.9°F LCD Display Thermometer 
Using the DF411 
Design Aid of the LD120/LD121 41% 
Digit DVM 


Design Aid to Build a CODEC Evalua- 


tion Demonstrator with the DF331/ 
DF332/DF334 

Considerations for the Filtering of 
Analog Signals in DF331/DF332/ 
DF334 CODEC Converter 
Applications 

A Low Cost Regulator for 
Microprocessor Applications 


Key 


T = Telecommunications 
Data Book 
VA =VMOS Applications 
Handbook 


*Available in bound catalog only. 
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Publications Index (Cont'd) 


Catalog Document 


(See Key) Number Title Title 


Publications Index 


iconix 


Design Ideas 


Phone Applications 


Catalogs 


Analog Switch Data Book 
Analog Switches and Their Applications ($7.95 


charge) 


FET Design Catalog 

LSI Data Book 

Telecommunications Data Book 

VMOS Power FETs Design Catalog 

VMOS Power FETs Applications Handbook 

OEM Pricing/Product Information Selector Guide 


F =FET Design Catalog 


Reprints & Reports 


F DI71-1 The FET Constant Current Source Designing a VMOS 250 Watt Off-Line Inverter. 
DI71-4 Wideband Mixer-Preamplifier Using David C. Hoffman, Powercon 3/78 
FETs Designing with CODECs: Know Your A’s and y's. 
DI71-5 A FET Frequency Doubler Thomas J. Mroz, EDN 5/76 
DI71-6 Using FETs in Selective VHF Log Data under » Control. Gary Grandbois, 
Amplifiers Electronic Design 5/76 
DI71-8 Using JFETs in Ultra-Wideband UHF Higher Power Ratings Extend VMOS FETs’ 
Amplifiers Dominion. Arthur D. Evans, David C. Hoffman, 
FE DI71-9 Wideband UHF Amplifier with High Edwin i ns Heinzer and Lee Shaeffer. 
Performance FETs EIEGHOAICS 
F DI73-2 High Performance FETs in Low-Noise Siliconix, Inc. Annual Report. 
VHF Oscillators CODEC has On-Chip Signaling for Phone 
Applications, Walter Heinzer and Steve Bolger, 
Technical Articles Electronics 6/7/79 
TA70-1 High Frequency Junction FET A Microprocessor Controlled VMOS Power 
Characterization and Application Supply, David C. Hoffman 
F TA70-2 FET Biasing Control Analog Signals with Voltage, Stephen 
A TA73-1 Multiplexer Adds Efficiency to Moore, Electronic Design, 1978 
32-Channel Telephone System Exploit VMOS FETs’ Advantages to Drive Bipolar 
A TA73-2 Designing with Monolithic FET Power Transistors, F. Michael Barlage, Powercon 
Switches 5/78 
TA76-1 VMOS Power FETs in Your Next 
Broadband Driver 
TA76-2 A New Technology: Application of 
VMOS Power FETs for High Frequen- 
cy Communications 
T * TA78-1 Designing with CODECs: Know Your Key 
A's and oan Catalogs 
VA TA78-2 Designing a VMOS 250 Watt Off-Line A=Analog Switches and T=Telecommunications 
Inverter Their Applications Data Book 
T * TA79-1 CODEC Has On-Chip Signaling for 


Handbook 


L=LS! Data Book 


*Available in bound catalog only. 
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VA =VMOS Applications 


Glossary of Terms and 
Abbreviations 


Cd (off) 


Cp(on) + ©s(on) 


Cds(off) 
Cob 


Cod 


Cad(off) + Sgs(off) 


Cgd(on) + &gs(on) 


ln 
lA (peak) 


lAH 


Address Inputs 


D.C. Open Loop Voltage Gain 
Body 

Drain-Source Breakdown Voltage 
Gate-Body Breakdown Voltage 


Gate-Source (Channel) Breakdown 
Voltage 


Pull-Up Gate-Body Breakdown 
Voltage 


Source-Drain Breakdown Voltage 
Drain-Body Capacitance 

Drain OFF Capacitance 

Channel ON Capacitance 
Drain-Source OFF Capacitance 
Gate-Body Capacitance 


Gate-Drain Capacitance 


= Gate-Channel OFF Capacitance 


Gate-Channel ON Capacitance 
Gate-Source Capacitance 

Logic Input Capacitance 

Load Capacitance 

Common Mode Rejection Ratio 
Source-Body Capacitance 
Source OFF Capacitance 

Drain 


Enable Input 
Gate 
Address Input Current 


Peak Address Input Current 


Address Input Current, Input Volt- 
age High 


7-3 


Tp) 
ID(off) 


ID(on) 


'D(on) * 's(on) 


Ipss 


Ty 


5 


Siliconix 


Address Input Current, Input Volt- 
age Low 


Input Bias Current 


Positive Supply Current, Input 
Voltage High 


Positive Supply Current, Input 
Voltage Low 


Drain Current 
Drain OFF Leakage Current 


Drain ON Leakage Current 


= Channel ON Leakage Current 


Drain Current at Zero Gate Voltage 


Negative Supply Current, Input 
Voltage High 


Negative Supply Current, Input 
Voltage Low 


Gate-Body Leakage Current 

Gate Current 

Gate ON Current 

Gate-Channel Leakage Current 
Input Current 

Input Current, Input Voltage High 
Input Current, Input Voltage Low 
Logic Supply Current 


Logic Supply Current, Input Volt- 
age High 


Logic Supply Current, Input Volt- 
age Low 


Output Current, High 
Output Current, Low 
Input Offset Current 


Pull-Up Gate Current 
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id) 


'DS(on) 


Arps(on) 


ton(En) 
topen 
transition 
VA 


VAH 


Reference Supply Current 


Reference Supply Current, Input 
Voltage High 


Reference Supply Current, Input 
Voltage Low 


Source Current 

Short Circuit Output Current 
Source OFF Leakage Current 
Positive Supply Current 
Negative Supply Current 

No Connection 

Open Collector Logic 

Pull-Up Gate 

Power Dissipation 


Drain-Source ON Resistance (D.C. 
measurement) 


Fractional Change in Drain-Source 
ON Resistance (D.C. measurement) 


Input Resistance 
Load Resistance 
Source 

Slew Rate 


Ambient Temperature 


= Turn-Off Time 


Enable Turn-Off Time 
Turn-On Time 

Enable Turn-On Time 
Break-Before-Make Interval 
Switching Time of Multiplexer 
Address Input Voltage 


Address Input Voltage, High 


VGS(off) 
VGSith) 
VIN 
VINH 
VINL 
VL 


Vo 


7-4 


Address Input Voltage, Low 
Body Voltage 

Drain Voltage 

Drain-Body Voltage 

Enable Input Voltage 

Gate Voltage 

Gate-Body Voltage 
Gate-Drain Voltage 
Gate-Source Voltage 
Gate-Source Pinchoff Voltage 
Gate-Source Threshold Voltage 
Input Voltage 

Input Voltage, High 

Input Voltage, Low 

Logic Supply Voltage 

Output Voltage 

Output Voltage, High 

Output Voltage, Low 

Offset Voltage 

Output Voltage 

Pull-Up Gate Voltage 

Pull-Up Gate to Body Voltage 
Reference Voltage 

Threshold Reference Voltage 
Source Voltage 

Source-Body Voltage 

Positive Supply Voltage 


Negative Supply Voltage 
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U.S. Sales Offices 


SALES REPRESENTATIVES 


ALABAMA, Huntsville (35803) 
Rep. Inc. 

11527 S. Memorial Pkwy. 

(205) 881-9270 

Twx: 810-726-2102 


ARIZONA, Tempe (85281) 
Quatra Incorporated 

1801 S. Jen Tilly 

Suite C-14 

(602)894-2808 

Twx: 910-950-1153 


CALIFORNIA, Cupertino (95014) 
Costar Incorporated 

10080 North Wolfe Rd., Suite SW3-175 
(408) 446-9339 

Twx: 910-338-0206 


CALIFORNIA, Irvine (92714) 
Celtec Company 

18009 Sky Park Cr., Suite B 
(714) 557-5021 

Twx: 910-595-2512 


CALIFORNIA, San Diego (92111) 
Celtec Company 

7867 Convoy Ct., Suite 312 
(714)279-7961 

Twx: 910-335-1512 


CALIFORNIA, Sherman Oaks (91403) 
Celtec Company 

15335 Morrison Street 

Suite 215 

(213) 783-0620 

Twx: 910-495-2008 


COLORADO, Littleton (80122) 
Quatra Incorporated 

2275 E. Arapahoe Road, Suite 217 
(303) 795-3187 

Twx: 910-935-0874 


CONNECTICUT, Ridgefield (06877) 
Phoenix Sales Company 

389 Main Street 

(203) 438-9644 

Twx: 710-467-0662 


FLORIDA, Largo (33540) 
Perrott Associates 

511 Rosery Rd. NE 

(813) 585-3327 

Twx: 810-866-0328 


FLORIDA, Orlando (32807) 
Perrott Associates 

1607 Forsyth Road 

(305) 275-1132 

Twx: 810-850-0103 


FLORIDA, Sunrise (33313) 
Perrott Associates 

5975 W. Sunrise Blivd., Suite 212 
(305) 792-2211 

Twx: 510-955-9831 


GEORGIA, Tucker (30084) 
Rep. Inc. 

1944 Cooledge Road 

(404) 938-4358 


ILLINOIS, Northfield (60093) 
Electron Marketing Corp. 

500 Central Ave. 

(312) 441-7477 

Twx: 910-992-0686 


INDIANA, Carmel (46032) 
Rich Electronic Marketing 
599 Industrial Dr. 

(317) 844-8462 

Twx: 810-260-2631 


INDIANA, Fort Wayne (46804) 
Rich Electronic Marketing 

3448 W. Taylor St. 

(219) 432-5553 

Twx: 810-332-1404 


IOWA, Cedar Rapids (52402) 
Technical Reps Inc. 

1930 St. Andrews Dr. N.E. 
(319)393-5510 

Twx: 910-525-1344 


KANSAS, Wichita (67206) 
Technical Reps Inc. 

360 No. Rock Rd., #4 
(316)681-0242 


MARYLAND, Baltimore (21208) 
Pro Rep 

107 Sudbrook Lane 

(301)653-3600 

Twx: 710-862-0862 


MASSACHUSETTS, Reading (01867) 
Kanan Associates 

100 Main Street 

(617)944-8484 

Twx: 710-393-6552 


MICHIGAN, Brighton (48116) 


~A.P.J. Associates 


9880 E. Grand River Ave. 
(313)229-6550 
Twx: 810-242-1510 


MINNESOTA, Minneapolis (55435) 
KELCOM ; 

5200 West 73rd Street 

(612)835-0242 

Twx: 910-576-2740 
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MISSOURI, Earth City (63045) 
Technical Reps Inc. 

502 Earth City Plaza, #201 

(314) 291-0001 

Twx: 910-762-0685 


MISSOURI, Kansas City (64111) 
Technical Reps Inc. 

406 W. 34th, #516 

(816) 756-3575 

Twx: 910-749-6412 


NEW JERSEY, Teaneck (07666) 
R.T. Reid Associates 

705 Cedar Lane 

(201)692-0200 

Twx: 710-990-5086 


NEW JERSEY, Marlton (08053) 
B. G. R. Associates 

3001 Greentree Exec. Campus 
(609) 428-2440 

Twx: 510-665-5685 


NEW YORK, Syracuse (13206) 
T? Electronics 

4054 New Court Ave. 

(315) 463-8592 

Twx: 710-541-0554 


NEW YORK, Victor (14564) 
T? Electronics 

2 E. Main St. 

(716)924-9101 

Twx: 510-254-8542 


NORTH CAROLINA, Cary (27511) 
Montgomery Marketing 

P. O. B. 520, (1212 Lane Dr.) 

(919) 467-6319 

Twx: 510-920-0634 


OHIO, Dayton (45414) 
Lyons Corporation 

4812 Frederick, Suite 101 
(513)278-0714 

Twx: 810-459-1754 


OHIO, Highland Heights (44143) 
Lyons Corporation 

6151 Wilson Mill Rd., Suite 101 

(216) 461-8288 


TENNESSEE, Jefferson City (37760) 
Rep. Inc. 

P. O. B. 287 

(615) 475-4105 

Twx: 810-570-4203 
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TEXAS, Richardson (75080) 
Semiconductor Sales Associates 
P.O. Box 2618 

(310 Bishop, #105) 

(214) 231-6181 


VIRGINIA, Charlottesville (22901) 
Pro Rep 

1616 Inglewood Dr. 

(804)977-0031 

Twx: 710-236-9011 


WASHINGTON, Seattle (98107) 
Blair Hirsh Co., Inc. 

4013 Leary Way NW 

(206) 783-3423 


WISCONSIN, Milwaukee (53220) 
JM Sales 

6522 W. Forest Home Ave. 
(414)546-0040 

Twx: 910-651-5977 


CANADA 


ONTARIO, Etobicoke (M9C 1E7) 
R.F.Q. Ltd. 

385 The West Mall, Suite 209 
(416)626-1445 

Twx: 610-492-2540 


ONTARIO, Ottawa (K2G 1X7) 
R.F.Q. Ltd. 

3 Starwood Avenue 

(613) 226-6610 


QUEBEC, (H9G 2H8) 

R.F.Q. Ltd. 

P.O. Box 213, Dollard Des Ormeaux 
(613) 226-6610 


U.S. CHIP 
DISTRIBUTOR 


FLORIDA, Orlando (32807) 
Chip Supply Inc. 

1607 Forsyth Road 

(305) 275-3810 

TIx: 810-850-0103 
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International Sales Offices 


EUROPEAN DISTRIBUTORS/REPRESENTATIVES 


AUSTRIA 

Ing. Ernst Steiner 
A-1130 Wien 
Geylinggasse 16 
Tel: 222/822674 
Tix: 135026 


BELGIUM 

Ritro Electronics BV 

172 Plantin en Moretuslei 
B-2000 Antwerpen-B 

Tel: 031-353272 

Tlx: 33637 


CYPRUS 

Eltrom Electronics Ltd. 
P.O. Box 5393 

Nicosia 

Tel: 21 279 82 

Tlx: 2555 or 3529 


DENMARK 

Ditz Schweitzer A.S. 
Vallensbaekvej 41 
Dk-2600 Glostrup 
Tel: (01)45-30-44 

Tix: 33257 


FINLAND 

Oy Findip AB 
Teollisuustie 7. P. O. B. 34 
SF 02700 Kauniainen 

Tel: 90-502255 

Tix: 12-3129 


FRANCE 

Almex 

48 Rue de L’ Aubepine 
92160 Antony 

Tel: 666-21-12 

Tlx: 250067 


Alrodis 

40 Rue Villon 
69008 Lyon 
Tei: (78) 695952 
Tlx: 330174 


Application Electronique 
Rue de Broussan 

30800 Garons 

Tel: (66) 20.07.77 

Tix: 480569 


OTHER INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 


ARGENTINA 

EMSE Electronica S.A. 
Div. Semiconductores 
Ayacucho No. 311 
1025 Buenos Aires 
Tel: 40-2071 


AUSTRALIA 

STC Cannon Components PTY. LTD. 
248 Wickham Road - P.O. Box 62 
Moorabbin, Victoria 3189 

Tel: Melbourne 95-1566 

Tlx: Melbourne AA 30877 

Cable: CANNONLEC - MELBOURNE 


BRAZIL 

Cosele LTDA 

Rua da Consolacao, 
867-Cj 22 

01310 Sao Paulo 

Tel: 257-3535 or 258-4325 
Tix: 1130869-CSEL-BR 


Application Electronique 
10 Rue du Chapeau-Rouge 
31300 Toulouse 

Tel: (61) 42.64.28 

Tix: 480569 


A. Baltzinger 

18-26 Route du General de Gaulle 
67300 Schiltigheim 

Tel: (88) 331852 

Tix: 870952F 


Quest Components 

57 Rue Manoir de Servigne 
Zi, Route de Lorient 

Tel: (99) 54.01.531 

Tlx: 740311 


Sanelec Electronique 

7 Rue de la Couture 

Z 1, de la Pilaterie 
59700 Marcq-en-Baroeuil 
Tel: (20) 98-92-13 

Tix: 160 143F 


SCAIB 

80 Rue d’Arcueil 
94150 Rungis 
Tel: 687-23-13 
Tix: 204 674F 


GERMANY 
Ditronic GmbH 
IM Asemwald 48 
7000 Stuttgart 70 
Tel: (0711) 724844 
Tix: 07-255638 


Ing. Buro K.H. Dreyer 
Flensburger Strasse 3 
2380 Schieswig 

Tel: (04621) 23121 

Tix: 02-21334 


EBV Elektronik GmbH 
Oberweg 6 

D-8025 Unterhaching 
Tel: 089-61105-1 

Tix: 05-24535 


INDIA 

Zenith Electronics 

541 Panchratna 

Mama Parmanand Marg 
Bombay 400004 

Tel: 384214 

Tix: 011-3152 


ISRAEL 

Talviton Electronics, Ltd. 
9 Biltmore St. 

Tel Aviv 

Tel: 44.45.72 

Tlx: Vitko 33400 


JAPAN 

Teijin Advanced Products Corp. 
1-1 Uchisaiwai-cho, 2-Chome 
Chiyoda-Ku, Tokyo, 100 

Tel: (03) 506-4670 

Tix: J-23548 


EBV Elektronik GmbH 
Alexanderstrasse 42 
7000 Stuttgart 1 

Tel: (0711) 247481 

Tix: 07-22271 


EBV Elektronik GmbH 
Ostrasse 129 

4000 Dusseldorf 

Tel: (0211) 84846/7 

Tix: 08-587267 


EBV Elektronik GmbH 
Kiebitzrain 18 

3006 Burgwedel 1/Hannover 
Tel: (05139) 5038 

TIx: 09-23694 


EBV Elektronik GmbH 
Myliusstrasse 54 
6000 Frankfurt 1 

Tel: 0611/7204 16/7 
Tix: 04-13590 


iv--electronic 

Klaus Vespermann Kg 
Bachstrasse 30a 

6380 Bad Homburg V.D.H. 
Tel: (06172) 23061-5 

Tix: 0415864 


Ultratronik GmbH 
Munchner Strasse 6 
8031 Oberalting-Seefeld 
Tel: (08152) 7774 

Tix: 05-27832 


GREECE 

General Electronics, Ltd. 
209 Thevon St. 

Nikaia, Piraeus 77 

Tel: 361-8145 

Tix: 212949 GELT GR 


HOLLAND 

Datron B.V. 

P.O. Box 75 

1243ZH S-Graveland-NL 
Tel: 035-60834 

Tix: 4 3943 


KOREA 

Yeonil & Co. Ltd. 
KPO Box 1437 
Seoul 

Tel: 65-0461 

Tix: K24123 


MEXICO 

Mexel 

Tlacoquemecatl No. 139-401 
Mexico 12, D.F. 

Tel: 575-78-68, y 575-79-24 
Tix: MEXEL 017 71823 


NEW ZEALAND 
S.T.C. Auckland 

10 Margot St. 
Epsom, Auckland 3 
Tel: 500-019 

Tix: NZ21888 


Ritro Electronics BV 
Gelreweg 22 

Postbox 123 

3770 AC Barneveld-NL 
Tel: 03420-5041 

Tix: 40553 


Ritro Electronics BV 
P.O. Box 7035 

5605 JA Eindhoven 
Tel: 040-525355 

Tix: 59527 RIEHVNL 


ITALY 

Adelsy 

Via Novara 570 
20153 Milan 
Tel: (02)4524651 
Tix: 33 2423 


Dott. Ing. Giuseppe DeMico 
Via Manzoni 31 

20121 Milano 

Tel: 653131 

Tix: (02)312035 


NORWAY 

A. S. Kjell Bakke 

Postbox 143 

2010 Strommen, Nygaton 48 
Tel: (02)71 18 72-71 53 50 
Tix: 19407 


PORTUGAL 

Telectra S.A.R.L. 

Rua Rodrigo da Fonseca 103 
1000 Lisbon 

Tel: 615270 

Tix: 12598 


SPAIN 

ATAIO 

Enrique Larreta 10Y12 
Madrid 16 

Tel: 733.05.62 or 733.37.00 
Tix: 27249 


SWEDEN 
Komponentbolaget NAXAB 
Box 4115 

S-17104 Soina 

Tel: 08.985140 

TIx: 17912 KOMP 


PHILIPPINES 
Alexan Commercial 
812 El Cano St. 

P.O. Box 4459, Manila 
Tel: 405923 

Tix: 27484 


SINGAPORE 

Carter Semiconductor PTE. Ltd 
807, 8th Floor Front Block 
Orchard Road, Orchard Towers 
Tel: 235 6653 

Tix: RS 25968 


SOUTH AFRICA 
Electrolink (Pty) Ltd. 
P.O. Box 1020 
Capetown 

Tel: 457656/7 

Tix: 57-7320 
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SWITZERLAND 
Kontron Electronic AG 
Bernerstrasse Sud 169 
8048 Zurich 

Tel: 01-62-82-82 

Tix: 56836 


UNITED KINGDOM 
Dage Eurosem Ltd. 
Haywood House 
High Street 

Pinner 

MIDDLESEX 

Tel: 01-868-0028 

Tix: 24506 


Linburg Electronics Ltd. 
Hillend Industrial Estate 
Dunfermline 
SCOTLAND 

Tel: (0383) 823222 

Tix: 727438 


Macro-Marketing Ltd. 
396 Bath Road 
Slough, Berks 

Tel: (06286) 4422 

Tix: 847945 


Semiconductor Specialists (UK) Ltd. 
Carrol House 

High Street 

West Drayton 

MIDDLESEX 

Tel: (08954) 45522 

Tix: 21958 


Woolley Components Ld. 

Tudor Road, Broadheath Ind. Est. 
Altrincham, CHESHIRE WA145RZ 
Tel: (061941) 1911 

Tix: 669735 


YUGOSLAVIA 

Beiram S.A. 

83 Avenue des Mimosas 
1150 Brussels, Belgium 
Tel: 734.33.32 734.26.19 
Tix: 21790 


TAIWAN 

Don Business Corp. 3 FL 
354 Chang Chung Rd. 
Taipei 

Tel: 571-2911 

Cable: “‘DONBC” TAIPEI 
Tlx: 25641 DONBC 


VENEZUELA 

P. Benavides SRL 

Avilanes a Rio 

Edificio Rio Caribe, Local 9 
La Candelaria 

Apartado #20249 

San Martin, Caracus 

Tel: 52 92 97 

Tlx: 21801 PBTH 
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MANUFACTURING FACILITIES Siliconix 


UNITED STATES UNITED KINGDOM 
Siliconix incorporated Siliconix Ltd 

2201 Laurelwood Rd. Morriston SWANSEA SA6 6NE 
Santa Clara, CA 95054 Tel: (0792) 74681 

Tel: (408) 988-8000 Tix: 48197 

TIx: 910-338-0227 

HONG KONG TAIWAN 

Siliconix (HK) Ltd. Siliconix (Taiwan) Ltd. 

5/6/7th Floors Nantze Export Processing Zone 
Liven House Kaohsiung 

61-63, King Yip Street Tel: 362010, 362019 

Kwun Tong, Kowloon Tix: 78571235 

Hong Kong 

Tel: 3-427151 


Tix: 74449SILXHX 


U.S. SALES OFFICES FAR EAST SALES OFFICES 


Eastern Central _" Northwestern HONG KONG TAIWAN 

Siliconix (H. K.) Ltd. Siliconix (Taiwan) Ltd. 
Siliconix incorporated Siliconix incorporated Siliconix incorporated 5/6/7th Fioors Nantze Export Processing Zone 
401 Broad Hollow Rd., Rt. 110 1040 S. Milwaukee, Suite 117 2201 Laurelwood Rd. Liven House Kaohsiung 
Expwy Plaza, Suite L120 Wheeling, IL 60090 Santa Clara, CA 95054 61-63 King Yip Street, Kwun Tong Tel: 362010, 362019 
Melville, L. |., NY 11747 (312)541-0131 (408) 988-8000 Kowloon, Hong Kong Tix: 785 712 35 
(516) 694-8474 Twx: 910-651-5977 Twx: 910-338-0227 Tel: 3-427 151 
Twx: 510-224-6508 TIx: 74449 SILX HX 

Southwestern JAPAN 

Nippon Siliconix incorporated 
Siliconix incorporated Siliconix incorporated Siliconix incorporated 1-1, Uchisaiwai-cho, 2-chome 
395 Totten Pond Rd. 4615 W. Streetsboro Rd. #204 1525 €E. 17th St., Suite L Chiyoda-ku, Tokyo 100 
Waltham, MA 02154 Richfield, OH 44286 Santa Ana, CA 92701 Tel: (03) 506-4670 
(617)890-7180 (216) 659-9305 (714)547-4474 Tix: J-23548 
Twx: 710-324-1783 Twx: 810-427-2978 Twx: 910-595-2643 


EUROPEAN SALES OFFICES 


UNITED KINGDOM WEST GERMANY FRANCE 

Siliconix Ltd. Siliconix GmbH Siliconix S.A.R.L 

Brook House Postfach 1340 70-72 Avenue du General de Gaulle 
Northbrook Street Johannesstrasse 27 Echat 660 

Newbury, Berks D-7024 Filderstadt-1 94022 Creteil Cedex 

RG13 1AH Tel: (0711) 702066 Tel: 377.12.51 

Tel: (0635)64846 Tlx: 7-255 553 Tlx: Silconx 230389F 


TIx: 849357 


